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PUBLIC NOTICES 


a. ABB x. 


HM SALVAGE VESSELS “ MARINER” 
\ND “ REINDEER,” AND SIX LIFT- 
ING CRAFT, * L.C. I’ L.C. 
SALE OR HIRE (Without Restrictions). 


he Admiralty 


FOR SALE or 





operations of all descriptions. 
rhe vessels are lying at Southampton. 
Full particulars 5 & = —_ or hire, 
Te uder forms, may tain 
the DIRECTOR OF Navy CONTR 
Prince's House, Kingsway, W.C 


ACTS, Room 66 


6,” FOR 


have Available 
RE the above VESSELS, 
which are fully equipped for carrying out salvage 


together with 
ed upon, application to 


| 








Tenders for sale or hire are due at the above 
mentioned address by Noon, Tuesday, the 10th 
January, 1922. 7003 
British Standardised Steel 

SAMPLES, 


Issued jointly by 
THE LRON AND STEEL INSTITUTE 
AND THE 
NATIONAL PHYSICAL LABORATORY. 





These samples are now available, together with 
certificate of standardisation, at the price of 2is. per 
bottle, containing 50 grammes. They may be 
obtained post free by sending order with remittance, 
direct from 

THE NATIONAL PHYSICAL LABORATORY 

(Metallurgy Dept.), Teddington, Middlesex ; 
or by post or personal application from 
The Secretary, NORTH MIDLANDS DISTRICT 
AUTHORITY. Dept. of Applied Science, The 
University. Sheffield. 

Depots in other centres are being arranged. 

The Standards at present available are :-— 

No. 56 Carbon (C = 0.65 per cent.) Acid O.H. Steel. 

No, 6 Carbon (C = 0.10 per cent.) Basic O.H. Steel. 

No. 1 Sulphur (S = 0.027 per cent.). 

Others are in preparati.n and will be issued when 
ready. 696u 


Cw Palace School 


PRACTICAL ENGINEERING. 
when ED 1872. 
LSON, MLC M.I. Mech. 
ask will COMMENCE a JANUARY 





of 


Principal : 
“ ah NEW 





Bomay, Barat and Central 


RAILWAY COMPANY 
receive to Noon on 
reiday, 20th Jenuesy. TENDERS for Ge SUPPLY 
i. LOeMOTIVE BOILERS. 





3. PICKS, BALLAST RAKES, PHOWRAHS 
AND SHOVELS. 
4. Sy WHEELS. 
Tenders must De made on forms, a of which, 
with specification Ee be obtained at these offices on 


payment of 20s, each for No. 1 and 10s. each for 
~— a 3. and 4 (which will not be returned) 
pate TT bind themselves to accept the 


loweek or any ° 
8. G. 8. YOUNG, 
Secret 


Offices : The White Mansion. 
91, Petty one, Sr ygpnaaag s.W. 1, 
-42,21. 


ary. 


7004 


Borough >= Dtratford- upon- 


The gl Senet invite TENDERS for SINKING 
a BORE H appre. depth of 800ft. 
aud PROV IDING ‘a i Fi ING | PUMPIN PLANT. 
‘ification and Tender form can be 
- a. the a and Water 
Engineer, Mr. F. W. Inst. C.E. 
Munieipal Othe. AF rd-UpO8- A on avon.” on payment 
of a deposit of £2 2s., refunded on 
receipt of a bona fide ender, lenehen with all docu- 
luents required under the specification 

Tenders, * Tender for Bore-hole,”’ to be sent 
Ree 4 later than Twelve o'clock Noon, February 

Corperation give no undertaking to accept 
either the lowest or any Tender, and any Tender 
selected will be accepted only subject to the sanction 
of the Ministry of Health being obtained to the 


ROBERT LUNN, 








ot 








Town Clerk. 
Municipal Offices, 
Stratford-upon- Avon, 
2ist December, 1921 6991 
Metropolitan Water Board. 


TES. eee Ok 
paeeee. 
Moana nyite TENDERS 
ot the. UP. STREAM 


M and THROAT 
Ar PRESSURE FTPING. FLOAT PIPES, 
Ti, RECORDER &c.. for THREE 
VEN Rs, aae ve Ween 10 and 100 
million gallons per 24 hours, ye small loss < head, 
‘he maximum diameter if the ta 
Specification and form of Tooker ae may be Sptained on 
nd after 2nd January, 1922, from Mr. Henry z. 
stilgoe, M. Inst. C.E., 17 


“ at 
Rosebery-avenue, Clerkenwell, E.C.1, at any tims 
between the hours of 10 a.m. and 4,30 p.m, (Satur- 
days, 10 a.m. and 12 Noa). 

, Tenders, enclosed in sealed envelopes, addressed to 
_ The k he Board, Metropolitan Water Board 
rt ave Bnd, 173, ossbers-qreten, evena 
»C. 1," an er for Ventu eters 
Littleton Reservoir,” must be deli at the Offices 
of the Board not 10 a.m. on y. 
lst February, 1922. 

The Board 


do not bind themselves to scoept the 
Tender. 


W. MOON 
Clerk of the Board. 


lowest or any 


eee Roars. 


173, ¥ 
AARNet 





The Engineer 





PRINCIPAL CONTENTS OF THIS 





Westminster Hall Roof. 


Some Points in Manufacturing. 
Recent Developments in Power Station 
Design.—No. 





Large Electric Locomotive for the North- 
Eastern Railway. 
(With a Two-Page Drawing). 


Some Tests on Borneo Timbers. 


Possible Economies in Large Electric 
Generating Stations. 


Induction Type Synchronous Motors. 


ISSUE. 


XI. 














PUBLIC NOTICES 


PUBLIC NOTICES 





Municipal Council of Johannes- 


BURG. 
CONTRACT 997 
Sealed TENDERS, endorsed P Gontract oo7.”" will 
be received by the Town Clerk, Tender Box, Municipal 
OMices, Johannesburg, not later than, Tw Noon <n 
Friday, for SUPPLY 


elve 
3rd_ March. and EREC 

TION of COMBINED POWER, HEATING and DRY. 
ING PLANT for ABATTOIRS. Drawings sad deca- 
ments can be viewed at the Council's London Agents, 
Mesers. E. W. Carling and Co., St. Dunstan's Build- 
ings, St. Dunstan’ am. London. E.C. 3, and copies 
obtained on deposit of £ 

The lowest of any Tender will not necessarily be 


accepted 
8. 8. BERT ANDREWS. 
7019 Town Engincer 


The Great Indian Peninsula 
a eeeway COMPANY. 
The D prepared to receive TENDERS for 
the SU PPLY ut the following STORES, namely : 


Fee for 

No pation. 
1. SPARE PARTS OF CARRIAGES A} 

WAGONS (AXLE GUARDS, &c £1 
2. COPPER PLATES, RODS AND INGOTS £1 
3. BRASS SHEETS, COPPER TUBES, &c. 10s. 
4. BOLTS, NUTS AND RIVETS ...... 10s. 
5. ¢ aes SES, &c 108. 
6. OPE ban 6d. 
7. LINOLEUM 64. 





Specifications and forms of Tender may be obtained 
at this office on payment of the fee for the specifica- 
tion, which payment will not be retu 

The fee should accompany any application by post. 
Cheques and postal orders should be crossed and made 
payable to the Great Indian Peninsula Railway Com- 


pany 
Tenders must be golivered in separate envelopes, 
sealed and addressed the undersigned, marked 
* Tender for 4 Parts of Carriages and Wagons,’ 
or as the case t later than Eleven o'clock 
a.m, on a Tuesday. tne ivth f— 4 1922. 
The Directors do not bind themselves to accept the 
lowest or any Tender. 
R. H. WALPOLE, 
Secretary. 
Company's Offices 
48, Copthall-avenue, E.C."2, 
Loudon, 28th December, 1921. 


ort of Bristol. 
NEW ADMINISTRATIVE OFFICES, 
AVONMOUTH DOUKS. 
The Docks Committee are prepared tu receive TEN- 
DERS for the CONSTRUCTION of new ADMINIS- 
TRATIVE OFFICES at the Avonmouth Docks. 
On and after Wednesday, the 4th January, 1922, 
copies of the specitication and penteant drawings v~ 
ta’ r 


7 


EXTENDED TIME FOR TENDERS. 
West Kent | Main Sewerage 


EXTENSION OF MAINO OUTFALL WORKS. 
INVITED for the CONSTRUCTION 

PRECIPITATION and STORAGE TANKS, 

SEWE “ BULLDINGS, aad and other WORKS at Long 


Tenders, sealed and endorsed “‘ Contract No. 4,” 
must be delivered to me, at the offices of the Board, 
Twelve Noon, Saturday, the Zist 


he Board. “do not bind themselves to accept the 
Tender 


lowest or any 
ARTHUR B. COOMBER, 
Offices of the 


Board, ‘ 
Park House, Bromley, Kent, 6984 





(Corporation of Calcutta. 


APPOINTMENT OF EXECUTIVE ENGINEER, 
DRAINAGE. 


(a) APPLICATIONS are 
EXECUTIVE EN 
The salary 


ances. is Ra. 1300. 
annual increments . 
will be required to keep a motor car. 
motor car will, if desired, be advanced by the Cor- 
poration and recovered in monthly instalments spread 
over three years 


The appointment is subject to the Provident Fund, 
leave and other service rules of the Corporation and 
may be terminated at any time by six months’ notice 
on either side. The Provident Fund contribution is 
8 1-3 per cent. of the monthly salary, and an equiva- 
lent amount is contributed by the Corporation and 
the fund accumulates at compound interest. The 
Be candidate will be under the direction of the 
Chief Engineer and be to devote his whole 
time to the duties of his Fd will not be allowed 
to take up any private work. He must_ resi in 
Calcutta. ae _ will be a to — during = 
term ~ of office for sconduct of 


feeupaeleg” Mon his pny He will be required to 
submit to a medical examination before joining his 
appointment. 
(ist class) 
refund the amount so paid. vi he gives notice any time 
within two years date of taking up his 
appointment. He will = “required to take up his 
appointment within two months of receiving notice 
of La pay A and = receive half pay for the period 
pied by t. 


INVITED re A al POST of 
GINEER, DRAINAG Calcutta 


to Rs 
50. 





be obtained from the 
teceipt showing that a deposit of 23 has been paid to 
the Bristol Docks Committee, 19, Queen-square, 
to whom all cheques must be made payable. 
The deposit will be returned to bona fide tenderers 
after the receipt of the Tender with all the prescribed 
documents and drawings. 

Tenders | must be enclosed in a sealed envelope, 
endorsed ‘“* Tender for eve Offices,"’ and 
addressed to the — anager and Secretary of the 
Docks Ccmmittee, 19, (Queen-square, Bristol, and 
must be delivered wo him, accompanied by all rex 
Prescribed documents and drawings, before 10 
on beg ny hE the en day of January, 1922. 
The ittee do not bind themselves to 
accept the Sout on or any Tender, 


THOMAS A. PEACE, 
Engineer. 





24th December, 1922 7020 


702. 


(B) Preference will be be siven to candidates who are 

Members or a Members of the oe ‘ot 
Civil Engi a in neering 
University, and ing had a in the wae: 
construction and maintenance of sewerage projects for 
large cities, including pipe and masonry 
pumping stations, sewage treatment and ampere, es 
well as road and construction works. 

(c) Candidates are to state their age and experience. 


(p) Applications will . on! in the United 
a ey up to 5 wah 30th January, 1922, by 
Esq... Bibs. M.LC.B., 149, West 





Conse from whom any other infor- 
mation ‘conditions of service, &c., may 
be obtained 


B. V. RAMIAH, 
Secretary to the 





7011 





SITUATIONS OPEN 


Waren’ for Hospital in Berkshire, STAFF ENGI- 
of Steam Boilers 








NEER, to Take (eoal 

or oil ), aie Plant, 
Installati Supplies, Cooking, 

Lauter ay A, - Hydrants, Telep' . &e, 
Applicants must be vice and should state 
age. @ cations. end forward not leas than three 


recent jals. Salary £6 per week, with quarters 
for either married or single man.—Applications to be 
addressed to 7006, The Engineer Office. 7006 a 





Ate DESIGNER WANTED for Centrifuga 
and Turbine Pump Work ; ah » AE — 


Draughtsman.— Apply, stating age, 
rience and salary a to W. H. CULES SONS 
and OO., Ltd., Bedford. OO71L A 





EMENT WORKS MANAGER with Chemical 

knowledge REQUIR ~ works in Africa; single 

a ener experience, &c., 7012, The Engi- 
7012 a 





‘HILLED and GRAIN RO 
ogg ak ape er ; 


° le of taki 
= Castings.—A stating experience, age, 
salary tequired. "7007, ‘The Engineer Office. 7007 a 


LL MAKERS REQUIRE 
y practical men co 


NGINEER-DESIGNEER for Important Firm in 

France. Must have at least 5 years’ experience in 

of . test and ye of Pumps. 

Must know technical Fre helpful. Salary 
£38 per month. Give fullest tabulated, dated par 
ticulars, ed training, aad experience. 
Address, P4590, The Engineer Oifice, Po 4500 A 








 ~——— — EEgeEED in Connection with Re- 
rganisati Brick works, | a in laying 
out kindred works essential, Must be first-class 
ae Position temporary, but may possibly 
dress, giving full particulars of 


experience a and salary required, 6999. The Engineer 
6009 a 


NDIAN REPRESENTATIVE. .—An im 

of IRON and STEEL MANUFACTU 

several eg Eee. also mapufact 
RE 





mt FIRM 
ERS, having 
lacturers of subsidiary 
REPRESENTATIVE 





goods, Ee «x 
for India. ¥ men of the highest standing 
and having actual of Indian commercial! life 
will be considered. fully experience, age, and 
salary required. &c., in confidence.—Address. 7022, 
The Engineer Office. 7022 a 
EPRESENTATIVE for LONDON for Sale 
of Pumps; salary and commission. Good 


Spe aes om ieee, NS, She Rocinen 





REeuRED b a _Pastaening Com - 
in Otborcaghiy trained aad. ucated 
on EN 5 age 22/ ~~ with 
versity degree, preferred. 
addition would be a — Reply fully. 
salary ex) and ence, to Z. Y. 
402, c/o "s, \y . TIB a 





perience 
and output. 





a 
uate 


to Secre- 
METAIS KE- 








be gteen ¢ to man with paowtsdes of Conveyor Plaat.— 
Address, stating 
salary reusired. 7025, ngineer Office. 7025 a 


RAUGHTSMAN, Expe Experienced and Accustomed to 





Gasworks er y , ae, 
Apply, stating age, a ence, 
eral Manager. and v. {WALKERS ha, 


Midland Ironworks, Donnington, Newport, “3080 
a 


RAUGHTSMAN REQUIRED for Steel Structural 
Sngineering Works, making al! kinds steel-framed 
buildings. Able to do own calculations and details 
drawings. Salary £208 per annum.—A . Passe, 
The Engineer Office, P4580 a 








SITUATIONS OPEN (continued) 
Page 





The National Woisensit'a 8 sib. 
CIATION of the 
ENGDIVEERING AND ALLIED TRADES. 
(Reatstered under the ants Gaia ese) 


An Association ae ay hg look after she 
ingeveste of a sey tne{e Super risor? Gxosctte. 
went. 4, 
RE . arecrind, 5 ry 


kx. 





SITUATIONS WANTED, Page II. 
MACHINERY, &«.. WANTED 
Page Il. 


FOR GALE, Pages II. and III. 
AUCTIONG, Page XCIV. 


PREMISES TO LET OR WANTED 
Page XCIV., 


WORK WANTED, Page III. 
AGENCIES, Page Il. 
MISCELLANEOUS, Page Il. 





For Advertisement Rates See 
Page 707, col. “a 


NUMERICAL INDEX TO ADVER- 








TISEMENTS, Page XCIII. 





n 





THE ENGINEER 





Dec. 30 








192) 








SITUATIONS OPEN (continued) 





I EQUIRED am Old- establi ENGI. 

NEERS in India, eee i. ictkaL ON 
MECHANICAL DRAUGHTS Only 
single men with a thorough ar i sh expe- 
rience need apply.—Reply fully, 


rience, and salary required, to Z/ 
Leadenhall- street, Londop, 


stating ex pe- 
401, e/o on’s, 
AJ A 


= = 











eg 
a 
TRA MARKS 
ret.>—K IN 





Limite 7 Tt Kinae Direct 
-street, Londom, 35 4 | 
I 








CATALOGUES, TECHNIGAL PAPERS, 











E 7 AL yoreeaY. -First-class LS ase 
Ps A A to Erect 3000-Yard Bi CT ALS, 
Cable Tine fm Pera. aay ddress, stating age. INSTRU JON MANU ke. 
experience, wages required, when free, 7013, The Manuscript Prepared by Experieneéd Engineer. 
Engineer Office 7013 a Expert in the preparation of Technical Literature. 
= . By Uiries Selictted. 
P. JOHNSTONE: TAYLOR, B.Sa, ete. 
SITUATIONS WANTED The Dom ae Underdale Road 
etc SHREWSBURY. 
UYING ENG INEER. —The MANAGER of a Large — 
ectppeting Ween mt. who ba bas a 
exceptiona 
ISIRES to Nd PATENTS 





ze 
country, DESIRES to NEGOTIATE NEW APPOINT: 
MENT. Services svatiable for ear.—Write, 


by 
| ONE Horigontal 


Es seo 


| rmek: * Be eariven AIR COMPRESSORS, capacity 





ic feet. 

riven AIR COMPRESSOR, 

ty 250 cubic feet 

Straight-line, Steam-driven AIR 
RESSOR, by the American Well Works, 

144. capacity about 285 cubic feet, complete 


team-driven AIR 


i tot ah 


Dy se a 


, = 60 wr feet 
sudtine ¢ and bed i<~ yu YP carry 
capecition AIR COMPRESSORS of various 
* Relipse ** COMPRESSED AIR ROCK DRILLS, 
with swivelling bars and adjusted screw. 

















2. M. 613, c/o Deacon's, Leadenhallstreet, E.C. 3. fP\HE OWNERS of BRITISH PaTangs No. 10,562 Two * 
all A oy U Sonteolt he B likhe i De to | 
NN a vides for Use in Contro ng the Bulkheac ors On 
| Ship¢ or other Doors,”’ and No. 18,677 of 1913, for | JOHN HL RIDDEL., L*rp., 
‘NGINEER, Mechanical, Bilectrical, Fully Improvements in or relating to Valve Apparatus | 40, ST. ENOCH-SQUARE, 
_4 Qualified, WISHES to REPRESENT FIRM for in Opening and Closing Bulkhead and — GLASGOW. Ex 
of repute, home or abroad ; outside contracts. Doorg,"" are DESIROUS of NEGOTIA" 
Capable planning, supervising, erection and —s- Dertinn ter ~ Sal A of the ates ; ——~— 
testing. Full particulars, experience and bona or — the GRA NG o CENCES thereunder of | y 
tides.— Address, 6983, Engineer 0: . mable terms.—Communications please address to 
= 6988 B DICKER and POLLAK, 20-23, Holborn, London, BOILERS FOR SALE. 
E.C. 1. 7001 NE Lancashire, 28ft. by 7ft. 2in., for 100 Ib. 
tne eee not 3 } 
IGHLY Qualified PUBLICITY MANAGER (4 M.1. H PROPRIETOR of BRIPISH opat Oe | Qpe Cornish, 20ft. for 100 Ib. pressure 
Set, Bi SEEKS responsible APPOINT | Te 057/13. dated: Detember ‘91. ‘ dng 4 | 508 Bee Goctras Vertioniy 140i, by Ott. Gln,. for 100 Ib, 
cqually experienced as manace?. rovements + eans for A mitiing” Air or Fue ° 
Highest references from nn ear > =oaae to Induction Pipes of me One ° Cochran Type, 15ft. by 7ft. Gin., for 100 Ib, 
energetic, organisation a 5 ty.—Address, 4 i. A ” is DESIROUS of N* NG nto | 
The Bugineer Ortice, 7024 » | ARRANGEMENTS by way of'a LICENCE. or other "One Hindley Tubular, 12{t. by Aft. Gin., for 100 Ib. 





N BCHANICAL ENGINEER (34) DESIRES Respon- 
4 sible POSITION. general 
practical, technical, charge y lS ~F-— 
plant, erection, factory maintenance, &c, Fully 
accustomed to latest methods and to control men. 
Expert tes and rubber or other types of machinery, 
internal combustion engines, @&c.—Address, P450s, 
The Engineer Office, P1598 B 
yp Reanican ENGINEER, with Good All-round 
general experience as foreman, cost clerk, and 
manager, SEEKS responsible POST in any eapacity.—— 
SNOAD, 36, York: Toad, Hitchin. P4595 B 


SUPPLIERS. 
tits 


O1L 


NGINEER (27), 
4 outs and plant upkeep, 
progressive APPOINTMENT. 
Gooa knowledge of surveying and build- 
ing work generally. Mxeelient references. 
Address, P4592, The Engineer (tice. 
P4592 B 





| — 


JOSITION with Preeision Ragieess REQUIRED. 

to obtain further experienee im fitting and turn- 

ing; Lonacon district; premium.—Address, P4593, 
The Engineer Office. Pi503 B 


£125 Results 

OQ) secure services of fally qualified ENGI- 
ELM: compicte commercial experience, organiser 

at develop new or established ‘pesiouse, bome and 

export. Conversant all aspects buying, manufac 





P.A. and Percentage on 





Engin 
ARRANGEMENTS by way of a LICENCE 9 other 
wise On reasonable terms for the purpose of EX PL 

ING the above patents and ensuring sede wham 


wise On reasonable terms for the purpose of EX PLOIT- 


ING the above Patent and ensuring its practical work- 


ing i 
—— B. 8 


Great Britain.—All inquiries to be addressed to 
NGER, Steger Building, Chicago, Llinois. 
6974 8 

HE PROPRIETOR of BRITISH PATENTS Nos 
115.396 and 122,488, both dated January Z6, 
1918, relating to ** _ me for Internal Com- 
ae Engines * * Internal Combustion 
, is DESIROUS of ENTERING into 


lt. 


workings in Great Britain —All in@uiries to be 
addressed to B. SINGER, Steger Bulluing, on n 
73 a 





pressure. 
Two Ditto, 11ft. ¢im, by 4ft.. tor 160 Ib. pressure, 

10ft, by 4ft. 6in., for 90 lb. pressure 

he Vertical Tubular, 7ft. 9in. by 3ft. Sin., for 


160 Ib. ss tt | 
One Vertical Tubular, 16ft. by 4ft.. for 70 1b 
for 80 lb. 


pressure. . 
One Vertical Cross Tube, 10ft. by 4ft., 
pressure. 
One Vertical Cross Tube, 8ft. by 3ft.. for 60 1b. | 


ressure. 

Two Ditto, 6ft. by 8ft. 3in., for 80 ib. pressure, 

fe Ditto, 4f, Gin. by 2ft. lin., for 80 lb. pressure 
w). | 

. Type, 160 Ib, pressure, 

. Type, 150 Ib. pressure. 


Typ 
GEO. * COHEN SONS oo COo., 600, Commereia! 





HE PROPRIETOR of a | “PATENT No. 
156,235, dated ber 21, 1914, 

* Improvements in ater-tube Beans Boilers,” 1s 
DESIROUS of ENTERING into ay gS 
by way of a LICENCE or otherwise le 
terms for the purpose of EXPLOITING the above 
patent and ensuring its practical wor king -. Great 
Britain.—All inquiries to be ressed to B — tw os 
Steger Building, Chicago, Illinois. 


| 

HE Faorersres, of Prd. Wie. relat ‘>| 
datec ‘ebruary . rela ing 

pe for Locomotives,” and BRI sh 
PATENT No. 140,415, dated February 21, 1914, relat- | 
ing to ‘** Car Construction,”’ is DESIROUS of ENTER- 
ING into ARKANGEMENTS Dy way of LICENCES 
or otherwise on reasonable for the purpose of 
EXPLOITING the above patents and ensuring their 
practical workings in Great Britain.—All inquiries to 
be addressed to B. SINGER, Steger Bal, oO, 
Illin¢is. 7014 





ture, costing, sales, publicity; able, due adminis- 
trative expertence, handle staff om ——e— 
Address, Poon, The ) bngineer v 4508 B 


ee 


)NGINEER’S DRAUGHTSMAN (26) DESIRES 

4 SITUATION with cngineers, structural or ‘h- 
anical, London or suburban.—Address, P4596, 
Engineer Office Paso B 


N BCHANIC. — pr tyne with Wide Bxpe- 
ys rience in end lay-out of various 
industrial ~ ee Ey, 4. ~~ design, &e., DESI bs 
SITLATION ; City office preferred.—Address, P4597, 
The Engineer Office, P4597 B 


= 











POUNDRY FOREMAN (38), Maileabie, Cast 
metal. bronze; capable of taking 
excellent reference. —Address, P4520, 
Office. P4520 


irea, 
gun entire 
control ; The 
Engineer B 





PARTNERSHIPS 





ENGINEERING 
PARINE ERSHIPS 


BUSINESSES. 
Wheatley ‘Kirk, Price & Co. 


46, Watling Street, London, EC. 4. 




















MACHINERY, &@., WANTED 18,000 Ib. eACE CONDENSER and PU 
7 fey = ft fi 1 dition * ong fon 
TANTED, DIESEL ENGINE, About 250 H_P., | Station an _ first-class condition. A argain. 
\ with or without D.C. generator.--Address, 7023,| Apply, R. WALKER, 2, Oswald-street, Glasgow, 
The Engineer Office. 7023 r+ men ae : 6007 wey 
- o} FOR SAL 
ANTED, ELECTRIC BALING PRESS, 10° to 20 O8f HYDRAULIC INTENSTFIER. tort. stroke. 
tons = FN he full. particulars and where! if p ram 25¢im, die, L.P. ram 47in. dia; to 
can _be WILLIAM ety ot and | intensify pressure from 1500 Ib. to 2 tons per sq. in.; 
SONS, Ltd. Water. - Mile, Oleckheaton. P4504 FP approx. total weicht, 67 tons 
SCF Pe USS ACCUMULA TORS, . dia. 
> rem, e, Working pressure | . ber aq. 
ayEep. JET CORPRESER PLANT for r.. in.; steel casing 14ft. dia. by 22ft. high; appPex. 
Ww... und —Write, giving et total weight, 120 tense each 
particulars, to Te ATTBRSON ond Hy "| {Above plant by Davy Bros... Ltd.» sbeflield. in fxst- 
Forth Street Werks, > OOF | clam ition sag veody i tor upting on rail, Du jer 
Further parti LELDS Lid., 
WA step. Lewis, Wolverhamptou. Dean PUMP. Hecla Works. Sheffield. 7009 a 
capacity 2000 gallons per hour. Must be 


thorough good order, lowest price. —Aapply. WERP A 
OOLLIBRY, Aberdare. 7027 





W i000 ONE GAS PRODUCER, Capacity 
100,000 Ry. aay feet per 24 hours. ieee eee | on 
‘ 





Wann Reliable 2000 Cub. wt + 100 Ib. Pressure 

AIR COMPRESSOR PLANT, steam or elec 

trically driven. Must not be more than ten years old. 
Address, 7028, The Engineer Office, 7028 ¥F 





wan. TWO PUMPS, Steam-driven Recipre 
cating. and TWO Motor- drives Turbine Type 
direct current 230 
1. @q. 
heur each 
State full 


steam preasure 100 fb. 9q. inch ; 
valtg ; capacity 10,000 gals. hour each at 160 
inch for sesipsoentiee: —— 16,008 gals. 

at 100 Ib. or 160 Ib. inch for turbine. 











blished seventy years, ulars, makers’ name. and place of inspection.— 
——— ress, 6981, ThE Engtneer Ome. ovst F 
poe R REQUIRED, ope mien Constructional tiene einai ee 
electrical engineering, wi to invest 
business developments.— Address, Pasgi. Engi- V JANTED, 530/159 B.H.P. GAS ENGINE, A { 
neer Office. P4591 © good m aker, for suction gas plant.—Addrese 
———— ——— maker's name, engine number, 
= new, where to be seen, and lowest price f.o.r., 
EDUCATIONAL P4984, The Engineer Office. P4584 F 
ORRESPONDENCE COURSES for B.Sc., Inst,C.E YING MACHINERY of Any Kind or Make 
C L. Mech. E.. and all EERING EXAMINA. WANTED.—THOMAS G. MARLOW. Drying 
pele gle Subjects. Machinery Stores, Oldridge-road, London, 3.W. 12. 


Personal 
+LhI PB, B.Be. (Hene.) 


TIONS, Species Courses . 
Tuition. 





Assoc. M. Ay cr wi zste &c., &10, 

bers, 58, South Johp-street, Liverpool. Bx. 
NST. O.B., Inet ond ll geal 
NEE RING MB dit gt P. 
KNOW EER. B.E., net. OC. &.. "i per- 
sonalty PREPARES OA ida rie. either orally or by 
dence. Thonsands successes during the 
past sixteen : aa be at any 
time.— 39, Victoria-street, Westminster, 8.W. Tele 

sad No.:, Vieteria 4780. Ex. 

















Kae WANTED for the Followin 
ONE 7 to 10-Tons ELECTRIC DE RRIC x CRANE. 
ous 3-Ton DO. DO. 
E AIR COMPRESSOR ‘with coupled Moter pre. 
Hy pe econ 100 cubic feet per minute at 80 Ib. 


TOON “ATE {TR COMPRESSOR, with coupled Motor pre 

A re machine, cx ty about 500 cubte 

at 15 Ib. to 30 Ib. pressure. 

eae 2ft. gauge, suitable for tunnel work. 
OUR : Cubic Yard Steel CONTRACTORS’ SKIPS. 





cz 


YOR SALE.—750 K.W. GENERATING tT, 
ik Browett Triple Engine — to “cashir 





road East London, BE, 14, 

FGerbata ; a uality SECOND-HAND 
deseo, ‘BNEAL an 

tb, he Sa tear Wat W Telep’ oom, > Maling 


OR SALE, T ODOLITE 
DRAWING Tf HU, SECOND. HAND. 
——- 


(Opposite Gray's Inn-road 


OR SALE, LEVELS, 
DRAW ING INSTR NTS, pecum- HAND. 
CLABKSON’S, 338, wc 
Opposite y's Ind-road). Ex 


Dynamo, 500/ volts D.C 





OR SALE.— 


One Doras Binet RARLAL QBMELINO 


BORLNG pac IN to bore two 
cc simultaneously, from Sin. to 18in. 


Doub) led SBelt-driven PUNCHING and 
at MACHINE, 12in. gaps, to punch 


lates jin. thick. 
Bapertor 74-Cwt. and ONE 12-Cwt. “* Rigby 
zype , —yh ~{—* STEAM HAMMERS, ay 


d Sons. 

uperior “A aida Belt-driven POSITIVE PRES 
Sit estat ae 

r es. 
pat ere RADIAL DRILLING 
oes. by G. F. Smith, 2in. spindle 

“P. Bigh VERTICAL ENGINE, 
‘and Mo 


-speed 
type. by Bel! rcom. 
ONE New SHAPING MACHINE, 
18in. stroke, complete with swiv: 
8in tres by Sift. Straight Bed 5.3. and 8.C. 
LATHES, by Lang and Sons 
Portable ore” ype. Stim RIVETING MACHINE, 


Ton hap SAWING Ma- 


Cote Sarow’) 
a s @ HAMME by Masser. 
ace HAMMERS; makers, 
Heena titi 
vis MACHINE, tn, stroke, by 


DIAL DRILLING MACHINE. 
Sit. fate, Fr spindle, by Mute of Man 


ter. 

PUNCHING and SHEARING MACHINES, a © 
PLATE he S2ft. long; 
SHIPYARD 

ONE Powerful Heavy 

ae with  Jaraulle a 


ONE PLANING MACHINE, to plane 6ft. by 2ft. 6in. 
by 2ft. 6in., in excellent order. 
ONE 4-Ton Double Standard STEAM HAMMER. 


TNE 


Two 


SAW: saw 6&ft. 
makers, Davey 


ONE macsive . 
hung type, witb slides, in exerilent order. 
— Pinkineton PNEUMATIC HAMMERS, 1.2 














c=. Communteate with ag +444 MATHEWS and CO., 
EARN 50 RV ae AND oe — | 16/17, jevonshire-bauste, EC. 2 7017 ¥ 
‘Thor practics: Arty a - : 
—Address, E. — (late WwW. re nas. ep 5 ire | 
Hollybank, Wok FOR SALE 
TIME RECORDER, as Rey aranteed. Latest 
AGENCIES | 2A medel. What, offers ?—A. 9 PeLtly, “ta. 
ne 4 | Parringdon-road. E.0. 1 Bx. 
. > , 1 
ALFRED “BERBER? LTD oho ee | 
COVENTRY, ENGEAND. | 7ft. Sin. long, Stephen Gourley back ends, in- 
We possess exceptional factifties for the sale of Engi- apentes. a eae kao. SONAR so mo. | : 
neering Goods of every description. thr pout the 


world, and are prepared to nézotiate for sole agencies. 
We, and our Associated Com aie. have offices, and 
in many cases showf0ems, th hwing territories : 





ak ee DRYER, 500, by _6ft., 
itien ; inspection jay ted 

immediate temoval.—Address, P4582, 
ce. 


The Engineer 
ri) P4582 @ 


SEL ENGINES, Six-cylinder, Two and Four- 
se. 1900. 1200 H.P, xeellent 





K. P. 
ts D.C, 
RIVEN AIR COMPRESSORS, 





ENGLAND—Coventry, London, Birmingham, New- 
castle, Manchester, Sheffield, Leeda, Bristol. 

SCOTLAND—Glasgo 

ais E—Soc. Anon> Alfred Herbert ; Paris, Lyons, 
Alle 

Buon _* hee, §=Anom,. Belve. Alfred Herbert : 

russels 

Inpta— Alfred Herbert (india), Ltd: Calcutta, Bom- 
bay. Madras, Lahore, Rangegr. 

ITaty—-Soc, Anon. Ital. Alfred Herbert : Milan. 

Avernarina—Alfred Herbert +Auat + bed 
Syduey 

JaPan— Yokohama, Tolio, ( sake, 


Can ava-~ Boronte, 


as volts DG prema 1090 000 i Ce ae 


iw 
Offers wanted for | 


B condi- 
260 or 600 volts D.C. 


SETS. | 
with condenser and spate | 


ONE Sota High speed 36in. RADIAL DRILLING 
MACHINE, by the Fosdick Machine Tool Co. 


JOHN H. RIDDEL, Ltv., 
40, 8ST. cisaow. 


Ex. 








| (peas STORES AT 5 ae hs gg 
wack Corrugated Sheets, 6ft ft. lengths, 2s 


Sovely fin, te, Tos Beak oom 
| ely Steam Wa,ons, 


ber 500 Fine 
Deseuviile Hallway. 





FOR SALE 


O Brown and § coe 
ar B58 


ha. 
A in in Birmingham, 
—_—_ ++ a i | 


oneers, 39, Tempie. 
Passe e 
ANCASHIRE BOI “FOR SALE. 
. oe -« for 150 Ib. w.p 
0 150 Ib. w.p. (1906 
Two 308. by att. éin. dia, for 80 lb b. w.p. (1900 
Two 2 W.B. (1887 
One 26rt. ge. by 7ft. Gin. . W.D. (1889 
One 26ft. by 7ft. Gin. dia., for 70 Ib. w.p. (1884 
iad i - FoR BALE . all by Pollit and Wigzell, 


= idontal Tandem Coudenting Baki ¢ (1390), 





ane 


(1900 





H. r 

One Patent Improved GC d Hori I Tandem 
Condensing Engine (1902), H.P. 1150. 

One Patent Lmproved or pound Horizontal 


Gondensing Engine (1964), H 
One Patent Compound Horizontal Tatidem Con 
densing Engine (1000), P. 
One Horizontal Compound "Bandem Corliss 
pressure Engine (re itioned 1900), H.P 
All the above may seen On dé 


JOHN CROSSLEY _AND SONS, LTD., 


DE Ay ¢ SRE, MILLS, 


High- 


P4574 «© 


MACHINE TOOLS 
FOR SALE. 
' FOR 
PLANERS, 
RADIALS, 
GRINDERS, 
MILLERS, 
LATHES, 
OTHER MACHINE 
INQUIRE FROM 
MACNAB (MACHINERY), 
MARY STREET, 
HYDE. 


Tel.: 78 Hyde, Rx, 


London Office: 7, King-etreet. Cheapside, B.C, 2. | 
Tele. * Hidonian,’ 
*Phone . City 789s. 


AND TOOLS, 


JOHN Lrp., 


NE_ Excellent 3-Ton * Chaplin’ STEAM 
TRAVELLING CRANE > * ate. Siln. gauge. S01: 

jib, nearly new. Slump price to clear —Address, 

6898, The Engineer OMiee. 6508 u 





LANING MACHINE FOR BALE, Of. y~a =. 
20ft.. ~~ 3 @. Shanks and Vo 
Corsi 


Soteselian. 7 lickers drive for a” qe 
60 tons —JOHN CAMERON, ith os 
. Salford. 6808 G 


¥. had 


teen workin 


pouty WaY WazEErAL, oe. 
OSSINGS, TURNTABLES, 





one 
No. 139. u 


CTICALLY _ B: New Campbell 40 K.W. 
Diesel oENeRA NG SETS (2), 440 vo. Dc. 

(3 wire) generators with transformers ; real bargain.— 

HARRY H. G CO., Lid... Staines. 6756.0 


ROMPT DELIVERY.—NEW 
SKLPS, capacities 4. 2. 1. fheene 
Coeets, RR. BH. NMAL aad OV. 
58, Broadway, Ealing, icaten._} . 6. 
"Phone, Ealing 1961 and 1764. rr) 





ANE TIPPING 
and 14 yards cube, 





FOR mon 

4 Nearly New, 24in; 
arranged fer motor inves 

dort. bed. by G. and A, 


8. ‘S$. oo yettes os 


TEN Nearly New, ia. pond Tangy ‘all-ceared head, 
arranged for motor Fade ty (8.5. LATHES on 34ft. Sin, 
bed, by G. and A, 


Harvey. Lid, 
56in owing. Treble- paced BORING aiid FACING 


with 
by the 


L a by H. Broadbent and Sons 
RTICAL BORING and eae 
Bridgeport M . 
HOKIZO NTA mS REN T-slotted 
HYDRAULIC FLAG-MAKING 
Berry and_Co., consisting of Vertical Four-mould 


sein table, = a, vol “Works 
table, 3ft. rh 
Press and raulic Lntensifi 
THREE HORIZONTAL HYDRAULIC BREAKING 


FaEeens. l2ip, rem, Gin, stroke, by H. Berry and 
Ltd. 43 
mar 150-Ton VERTICAL HYDRAULIC FORGING 
= BY eo. Fis ‘ Ivjin. cyl, 19in. ram. 
Y Gin, str ie y Geo 
THREE SETS of Powerful RAULIC PUMPS. 
rams 3in. Stam. = © stroke, suitable for 2 tons 
, per = neh. G aiid Beltudriven 
HYDRAUL three rams, Min, diam., 6in. 
stroke, by H. Berry and Co,, Ltd. 


YATALOGUE of STOCK MACHINERY, 5-6000 Lats, 
Free on application. Inspection invited. 


Ss. W. RD, - ALBION WORKS, 
i erm 7 ut SHEFFIELD. 





HITEHEAD TORPEDO WORKS (WEYMOUTH 


Limited (in Voluntary Liquidation).—-The 
Liqui poten aoe Oe SALE the following BBOON!) 


HAND M 
TWO S00 H.P. DIESEL ENGINES, Willans an 
Controlling Panels, with 


Jopiapon. Generator, 
STEAM ‘ENGINES. 180 and 100 P. 
eg yticn eo DRILLING, 
MILEING an: ¥ G MA E (New 
BORING MAC 
frees ft 


Sieen oes NUEAVING GRINDING Rendle. 
KING TENN MACHINES. 
various other y 
SHAM sad DROP Eis ” SubseEs, 

rt? i HESERVO ate COMPRESSORS, AUTO 


LE 
CRANES, WINC is. &c., CUPOLAS, &¢. Te: 


to 


a 








TIME ‘REGISTERS, 
FURNACES (various), FANS. 
te ‘meen ) for Copper Shop, MOTORS 
REF] GERA ANT, RANGES = Me=< 
TOOL CaniNers, MA KING-OFE raphe. 
New__and spared ba AMER® 
DRILLS, &c. we ‘ALS, STORES, ‘ee vrs 





F or continuation of For Sale “Aaver- 





Wagons, 
Government Huts of sizes. 
| 2 $0te, open. ete 
uts, 
Angle Iron, Nails. 
Esreoded i mn . 
Ex a 
youdng Felt. Eleotrloal 
ting Sete. 
ay et os Sacks, second-hand. 
will be sent free on recel Ee 
sack. —oe Wiest i ML Rar Ay Pe tees @ 


tisements see page iii 
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‘Some Points in Manufacturing. 
By OSCAR STROMBORG. 


Any manufacturing plant can make a profit in 
prosperous times, but when trade depressions creep 
over the world, profitable operation becomes harder, 
and the crudest and most slovenly will be the first 
to loose their margin of profit. A period of depression 
will in that way screen off all those who are lagging 
in one way or another, and will fairly well establish 
a grade according to efficiency and equipment. The 


effort is of still more importance. It has, whenever 
possible, divided the work into a number of small 
| operations, Fig. 8, page 706, for instance, shows 
|#@ conveyor for the assembly of motors, &c. It 
moves at a speed of a few feet per minute, and no 
individual man works as much as a minute—and, 
| generally speaking, only a few seconds—at any one 
|motor. His work is performed while the unit passes 
his position at the conveyor. For instance, one man 
will put on clamps over clutch bands; next, two 
|men will place a hood over this part and centre it ; 
| next, two men put in bolts; next, two tighten nuts 


crudest are those that have the largest spells of no | With air tools ; next, a man squirts in oil ; and so on 


dividends, and have to do the most “ charity ’’ work 
in order to keep their organisation together. They 
also, as a rule, have the most dissatisfied workmen, 
because they are never able to pay liberally, and the 
men are spending half their time begging or fighting 
tor doles instead of earning an honourable livelihood. 
When trade, as it is at present, is at a very low ebb, 
it is an exceedingly efficient tester of every organisa- 
tion, and those firms that are now running should be 
carefully examined by all progressive managers, 
because there is undoubtedly a good reason for their 
prosperity, and that reason, if found, should point the 
way for others. 

1 was surprised, when passing through Detroit, 





FIG. 1—MACHINE FOR TIGHTENING SIXTEEN SCREWS AT ONE OPERATION 


until the motor is ready for testing. 

Fig. 9, page 706, shows the firm’s system of supply- 
ing parts to the assembly men. It will be observed 
that the chain is only carrying crank shafts, but it 
can be made to carry a mixture of all the parts used 
in the assembly, so that a workman does no more 
handling than to lift the part off the hook and drop 
it in place, and thereby the least possible human effort 
is necessitated for the purpose, Fig. 10 shows a 
similar arrangement for the assembly of the motor 
car itself, and in this process the work is so sub- 
divided that no man works longer than three to 
four minutes at any one car. Astart is made with the 
steel frame, and parts are added as it moves along. 











Michigan, a few months ago to find that the Ford; Thus, four men will put on motor and connect to 
Motor Company was working at full speed, while | the drive ; one will deliver the petrol tank ; another | of every four have more than 6 dollars for the eight- 


practically every plant in all allied and neutral 
countries was feeling the depression badly. As the 
car which the Ford Company is building is not pro- 
tected by patents, and as it unquestionably has 
plenty of competitors, I must say that this prosperity 
was unexpected, aud I made up my mind to try to 
find the reason why this firm and its many thousands 
of employees seemed almost untouched by the depres- 
sion that was ruling the rest of the world. 

The first impression when passing through the 
shops is mixed. Headroom is as a rule good, and light 
is satisfactory, but things are in many places too 
crowded, a condition which easily becomes a draw- 
back in mass production. On detailed investigation 
one will find plenty of special machinery. Fig. 1, for 
instance, shows a machine that tightens sixteen 





screws at one operation. Fig. 2 illustrates steam | 
hammers that turn out front axles in about three 
blows. Fig. 3 shows a machine that drills forty- 


will fasten it ; two will fasten the dash tothe steering | 
wheel ; one wil] put on the fan belt ; two will do the | 
wiring ; and so on until the car reaches the condition 
shown in Fig. 6. The last operations before it drops 
off the conveyor are that one man pute a gallon of | 
petrol in the tank, and another man Jumps on to the 
car, sitting on the petrol tank. At that moment the 
car skids off the conveyor, and»the back wheels rest 


| on two pairs of power-driven grooved wheels in the 


floor—see Fig. 6. These turn the wheels on the 
car and that starts the motor. The car is driven 
under its own power to another place, where the body 
is dropped on from above, and the completed vehicle 
is ready for the market. 

This system requires foremen with a good know- 
ledge of the work to be performed and keen judgment 
of men, but when it is once working there is no 
chance for “‘ ca’ canny,” because the work must be 
done in its proper time, or another man must take 


seven holes from four different directions at one | the place of him who fails. This makes for a uniform 


operation. Fig. 4 shows the cutting of fifty thick. | 


nesses of hood material at a time; and so on. | 
Machines of these types are no specialty for this 
particular works, but it seems as though the Ford 
Company has carried the use of such tools further 
than most other concerns have done, and it is un- 
doubtedly one of the reasons for its success. 

In some parts of the works we still see whole 
forests of belts, as shown in Fig. 5, but in later 
additions individual electric drives are the rule, as 
shown in Fig. 7, page 706. This change is undoubtedly | 
helpful, but the company’s system of handling human 


and continuous effort on the part of every man there, 
and that is one of the most important items in 
economic production. 

At this point we meet the human element very 
strongly, and there must be some inducement to the 
workmen to keep up their effort. Mr. Ford solved the 
problem in his own way, but it must be stated | 
explicitly here that his plan would not be effective 
if all employers of labour used it simultaneously. 
Still, Mr. Ford deserves great credit for his method, 
and it is to be regretted that the plant has no statis- 
tical department, because the works affords what is, 


to the best of my knowledge, the only opportunity 
we have ever had to find out just how much the 
“good will”’’ of the workmen really amounts to in 
shillings and pence. Definite knowledge on this point 
would undoubtedly improve living conditions for 
millions of workmen, Up tothe end of 1913 the Ford 
Motor Company paid the wages usual in manu- 
facturing, which were about 2.3 dollars per day for 
labour and about 4 dollars per day for skilled men, 
| the working day being nine hours. From January, 
1914, po man was paid less than 5 dollars per day 
and skilled men received more. At the same time 
the working day was cut down from nine to eight 
hours. One of the results was that the men pro- 
duced considerably more in eight hours’ work than 
they had previously done in nine hours, Actual 
figures are not cbtainable, but it seems that it took 
144 working hours to produce a car in 1913, while 
in 1914 the car was ready in 110 hours. Another 
result was a decided improvement in the workmen's 
care of tools and materials. It also made the men 
immune from the baleful influence of agitators who 
are ever ready to create a comfortable berth for 
themselves by stirring up dissatisfaction in their 
fellow-men, and this point is as important as any. 
There has never been a strike at the Ford works and 








not even a complaint as to wages. The company is 











FIG. 2—STEAM HAMMERS FOR STAMPING FRONT AXLES 


now paying a 6-dollar minimum, and three men out 


hour day. The plant is now turning out more than 
3000 cars per day. <3 
Machinery replacement is handled in the following 
way :—No machinery is kept working just because 
it is there. At any time that new machinery is found 
which will give better service than that which is 
operating, the old must go There have been cases 
in which the equipment of whole departments, 
representing fortunes in value, have been scrapped 
after less than six months’ service to give room for 
better tools, and the system, though seemingly 


| wasteful, has unquestionably worked in the right 


direction. 
Here the question might be asked: Can a good and 
reliable product be produced in this way ? It seems 


'so. I have ridden in San Diego, Cal., in one of those 


cars that had gone a little over 50,000 miles without 
any heavy repairs. A Nebraska farmer drove into 
Los Angeles about a year ago in a car that had gone 
over 78,000, and. as he said, without heavy repairs. 
It did not-look pretty, and the compression was 
getting bad, but it still kept going. A man at the 
works told me that there was no difficulty in finding 
ten to twelve-year-old cars stil] running, and I think 
he was right. 
Then comes one of the most important questions : 
Seenahepte sip my Caen s 


|The Ford Motor Company car is selling to- 


understand, at 340 dollars f.o.b. at the factery, and 
the price seems to allow it to be shipped end sold 
anywhere in the world in competition with # multi- 
tude of other makes. Just what profit the gompeny 
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earns from its activity is never disclosed, 


but I have | that a man is not a machine 
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~a fact that is somewhat 


heard reports that it paid more than 65 million dollars | overlooked. 


in income tax in 1920, and it is quite possibly true. 


Improvements in equipment and conditions are 
{uly 


What lessons can we draw from this example ? | sometimes met with resistance from the workmen 


(a) That specialisation is necessary. 


line. 
and light for efficient handling. 
on an existing site, a move is advisable. 
best machinery only should 
special machinery should 


be 


be sO as 





FIG. 3—MACHINE FOR DRILLING FORTY-SEVEN HOLES 


make the effort of the workman produce the largest 
possible results ; and (d) never keep obsolete machin- 
ery if decidedly better equipment can be had. 

If these points are fulfilled, it is apparently possible 
to pay the workmen higher than union wages for an 
eight-hour day and still earn comfortable profits. 

The question of wages cannot be settled universally 
on the lines adopted by the Ford Motor Company. 
If a great number of firms worked on the same plan, 
the method would lose most of its stimulating effect. 
A practical system and one that would bring per- 


One line should 
be selected and all efforts concentrated on that one 


and that | develop upon certain lines, 
to | 


themselves. The reason for this is a general distrust 
which is common to not 
but to all living things, and it has its 
in ignorance. There are forces—I do not care 
what name you call them—that compel us to 
and the development, 
go through its cycle. 


of new things and changes, 
(6) That the plant should have sufficient room | only men, 
If that is impossible 
(c) That the 
selected, 
developed, 


root 
by 


when once started, must 


AT A TIME FIG. 4--MACHINE FOR 

We are now in an age of machinery, and anyone 
that cares to look can readily see how machinery 
during the last hundred years has removed tremendous 
burdens from man and beast. This help given us by 
machinery has so changed our whole society that we 
to-day could practically not “live” without it. 
The tendency to throw all heavy work on machinery 
is stronger to-day than it ever was, and will ten years 
from now be still stronger. 
come when practically all hard work formerly accom- 
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in that direction. If workmen could be sure that they 
had to deal with an employer who sincerely inten, led 
to pay them well, and if that employer was so situated 
that he did not feel every little economic flurry in 
the business world, the agitator would soon endo gh 
have to look around for a job and go to work. Pres. nt 
day trade unionism has many weak points For 
instance, it gives no recognition to personal effort, 
nor does it demand a real and tested trade knowle 
Such attributes are naturally resented 
honest mechanic. Of course, there are 


ge. 
by every 
men who are 





CUTTING FIFTY THICKNESSES OF HOOD MATERIAL 
indifferent, but give the average man a chance | 
earn good money and to be paid in proportion to his 
efforts, and more than one-half of all workpeople will 
react to the stimulant. The rest should be kept at 
common labour, and would most probably prefer that 
course themselves. 

The average workman 
agitators’ slogans ‘“‘ That 


knows to-day that the 
value is due to labour | 


The time will undoubtedly | Bsardo) and “ Profits vary inversely as wages 


| (Marx) have never been true and miss the mark mor: 


plished by muscular efforts will be performed by land more widely as human intelligence develop: 








FIG. 5—-SMALL MACHINE SHOP 


manent results is the contract or piece-work plan. 
The rate should be figured so that the average man 
made good wages and should be kept at that point 
even if the efficient man by spurts would be able to 
earn twice that much. This plan gives recognition 
to the efficient man and urges the comfortable one 
to better effort. It gives justice to the individual. 
The so-called efficiency expert might be helpful, 
if he is a practical man and also knows something 
about psychology, but most times they are—as 
labour terms them—slave-drivers, and their mere 
presence widens the chasm between employer and 
employee, which is already too wide. They forget 





FIG. 6—COMPLETED CHASSIS LEAVING THE CONVEYOR 


machinery, and the labourer of that day will be the 
controller or operator. Any individual or group or 
nation that refuses to move progressively must of 
necessity suffer, because it would be trying to sell 
its muscular effort in competition with machinery in 
other lands, and that is a hopeless task, which must 
perforce reeeive. very poor remuneration. The only 
way that good wages can be paid nowadays is by 
leaving the heavy and the often-repeated burdens to 
machinery. 

Labour is at present in the hands of leaders in 
whose interest it is to keep the men dissatisfied and 
distrustful. The leader's job depends on his success | 


machinery to perform the Jabour. Pay the workmen 
part of the profits produced by good machinery and 
the agitator will soon enough be shown his right place 
by his own victims. 

If our manufacturers would equip themselves 
properly and in that way be able to pay well, the 
labour problems would be solved automatically 
here and everywhere, just as they have been at the 
Ford Company’s works. They would also be able to 
produce a uniform and reliable product at such cost 
that a good profit could be taken with a sale price 
low enough to use the whole world for a market. 
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Westminster Hall Roof and 
Medizval Constructional Expedients 
By WILLIAM HARVEY, 


ConsTRUCTED many years before the labours of 
Sir Isaac Newton had laid the foundations of mecha- 
nical science, as it is understood at the present day, 
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Model of loose oak blocks balanced together to show the 
function of a hammer beam in medieval roof construction, 
i.¢., the combination of inclined thrust from rafter “ Z" with 
vertical weight from hammer post “ Y " and the application of 
the resultant at @ point on the safe (inside) edge of the wall top 

W.” The feet of common rafters were treated in @ similar 
way with eshlars taking the place of the hammer post. This 
diagram was made by outlining the standing model on paper 
held up in @ vertical plane. The contribution to equilibrium of 
cach book is best seen by building the model. 


FIG. 1 


the roof of Westminster Hall, reconstructed to the 
orders of King Richard Il. in 1394-99, embodies 
principles of mechanics of a sound order, as is proved 
by its long-continued 
existence without ex- - 
tensive or . adequate . 
repair. 


Decay oF THE Roor. 


After 522 years the 
roof is found to need an 
overhaul, not because 
of any serious blunders 
on the part of its con- 
structors, but because 
a small insect, known 
as the Death Watch 
heetle (Xestobium Tesse - 
llatum) has excavated 
such enormous cavities 
in the tintbers as to un- 
dermine their strength 
and their seatings one 
upon another. The 
beetle has the habit of 
boring, in the dark in- 
terior of the oak, during 
its larval period, when 
it is known as wood 
worm, @ white grub 
about the size and ap- 
pearance of a_ well- 
boiled grain of rice. 
The bore-hole is con- 
siderably larger than 
that of the domestic 
furniture beetle, and 
varies from 1/,,in. to 
‘ ,in. in diameter. Only 
upon reaching the adult 
stage does the beetle 
emerge from the wood, 
and the exterior of a 
timber, the inside of 
which is completely 
hollowed out, presents 
& specious appearance 
of solidity, a few flight 
holes on the outer 
crust alone betraying 
the work of the insect 
within. 

It may be accepted, 
then, that the present 
state of decay in the 
roof does not reflect any 
discredit on the science 
with which the timbers were placed in position in 
the closing years of Richard II.’s reign. 

. THE Funcrions or THE Tm™BERS. 

The exact nature of that science has been the 
subject of much speculation, and many students 


“Tee Emowcee”™ 





General sketch of 1399 roof, 
angels on hammer beams and decorative capitals half way up hammer posts. 


learning the elements of graphic statics have puzzled 
themselves with the task of analysing the stresses 
in the great roof trusses upon the mistaken assump- 
tion that the arrangement of the timbers in approxi- 
mately triangular shapes amounted to triangulation 
in the modern sense of the word. They have ignored 
the fact that many of the joints of the roof trusses 
are incapable of transmitting tensile stress, and are 
composed of stub tenons of small dimensions, care- 
lessly bored and pegged with oak trenails of approxi- 
mately lin. diameter. Even had these pegs been in 


Tae AvuTHor’s Mopet. 


The model illustrating this article was designed 
by the author as part of an inquiry into the historical 
| and mechanical nature of the roof after an examina- 
| tion of the Office of Works’ Blue-book had left the 
meaning of the timbers still open to question, although 
clearing the ground of any possibility of the trusses 
| being thought to be triangulated structures. 

The model is composed of separate blocks of oak 
which can be arranged to abut upon one another 





every case carefully selected and driven in such a | 


way as to develop their full strength, they could | 


hardly be regarded as adequate tensile connections 
for pieces of timber weighing 2 or 3 tons apiece, 
without counting the accumulated thrusts imparted 


by adjoining masses and the weight of the roof | 


covering or the wind stress. 

At this period, moreover, trenails were often cut 
from green twigs, and, in fact, were inserted in a 
very perfunctory manner. Instead of penetrating 


the boreholes, they are sometimes found crumpled | 


upon themselves under the savage sledging with 
which they were driven. The tenons themselves 
have suffered in some cases through their compara- 
tively minute size, and those connecting the hammer 


posts to the underside of the great collar beams were | 


made so small as to be in danger of being bruised 
or even completely sheared off in the movement of 
the timbers. Some accurate drawings of these joints 
are given in the Blue-book issued by H.M. Office of 
Works on the present repair work, and the scarcity 
of trenails sufficiently indicates the lack of con- 
sideration on the part of the designer of any possible 
tensile function in the members. 

Other inquirers into the meaning of the roof 
timbers Have abbreviated their task by assuming 
that the arch-like timbers were inserted merely for 
ornament, and that the roof was of a simple collar 
beam type, with its thrusts applied at or near the 
wall head. As the wall was already leaning out lit. 


when the present roof was constructed, and had to | 


be faced up by Richard II.’s masons, this assumption 
need not be taken very seriously, especially in view 
of the fact that the principal rafters are in two 
lengths, which do not so much as meet. The lower 
end of the upper principal rests on top of the great 
collar beam, and the upper end of the lower principal 
reaches only to the underside of the great purlin. 
Flying buttresses were constructed as part of the 


Swam Sc 
showing vertical ashlar timbers at feet of common rafters, 


reconstruction of the roof, but they were only placed | 
at the ends of every second truss, so that it may be 

assumed that the designer was confident that he had | 
mastered in some measure the thrusts of his timber | 
principal rafters, 

















Model showing all main timbers in position and contributing 
| their strength in compression to bring weight and thrust to 
the corbels at the foot of the roof. The hammer beams as double 
cantilevers are alone in cross stress. 


Fig. 3 


with their ends resting loosely in notches, incapable 
of supporting tensile stress, except in the case of the 
hammer beam, where its function of bracket or double 
cantilever implies tension in its upper fibres. 

The resting places for the ends of the timbers in 
the model differ somewhat from the actual jointing 
of the truss, for the intention was to see whether the 
timbers could be made to balance together without 
the assistance of smal] tenons and trenails, which 
did not seem to have been regarded very seriously by 
the original builders. The model as illustrated was 
not the first designed, but was preceded by a number 
of still more disconnected models, composed of loose 
square-ended blocks, which showed the compressive 
action of the timbers with great clearness, but which 
did not permit of all the main timbers being assembled 
in one model. Such a model of square-ended blocks 
is seen in Fig. 1, in which the function of a harmmer 
beam is clearly shown. * 


THe MEcHANICS OF THE ROoF. 


No attempt has been made to determine the exact 
amount of stress in any timber, for in a structure 
containing alternate and redundant members it is 
virtually impossible to arrive at any credible results 
in actual figures. The various views of the notch- 
jointed model of the roof truss, showing it first com- 
plete, and then partly dismantled, illustrate in 
general terms the method of compression and balance 
adopted in the disposition of the great timbers of 
the roof itself. The model, of course, fails to recog- 
nise the quantity of material required to resist the 
enormous weights and stresses involved in the real 
roof of 69ft. span, and it would be incorrect to assume 
that because a timber can be safely dispensed with 
in the model, it would have been good economy on 
the part of the builders to have left it out of the roof. 
A rule of simple arithmetic always prevents a small- 
scale model from representing correctly the relation- 
ship between the resistance of the material, which 
varies with the square of any increase in scale and 
its own weight, which increases in cubic measure. 
Wind pressure and the weight of the roof covering 
have also to be taken into account in the actual roof. 

The model serves its purpose if it helps to indicate 
the builders’ state of mind in approaching the problem 
of re-roofing the Hall in a single span, without the 
intermediate posts which are believed to have formerly 
carried the principal part of the weight of the roof. 
One view—Fig. 4—of the mode] shows the roof with 
posts rising from the floor and supporting the free 
ends of the hammer beams. Such an arrangement 
still exists in the Hall of Leicester Castle, built in 
1150, and may be taken as resembling in general 
construction the old roof of the Hall at Westminster 
when first erected for William Rufus in 1099. Whether 
the supports rising from the floor of the Norman 


| Hall at Westminster were of wood, as at Leicester 


Castle, or of stone, as some writers have suggested, 
the arrangement is a mechanically simple structure 
of posts and beams, with its weights taken vertically 


* Fig. 1 is reproduced by courtesy of the editor of the Builder, 
in the issues of which journal for August 19th, September 23rd, 





| and October 7th the author dealt with the roof from ag atgbites- 


tural point of view, 
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to the foundations by the internal supports and | devising means of economising in this respect. In 
the external walls. his hands medieval science proved equal to the task 
Some leakage of rafter thrust might take place | not only of constructing a vault over the span of 
by virtue of the imperfect connection of the joints | 136ft., but of doing it with a minimum of cost for 
at the upper end of the lower principal rafters, and | temporary constructions. 
the bulging state of the walls when taken in hand by The arch and vault, and the means of combating 
Richard’s masons indicates that the construction was | and controlling their dangerous lateral thrusts when 
none too rigid. Wind pressure and bad foundations | mounted upon elevated supports, had been the life 
on river mud would contribute something to the study of every practical builder for 300 years, and 
inclination of the side walls of the Hall, but the out- | the expedients for thrust reduction constituted them- 
ward lean of the west wall against the prevailing | selves the chief elements of their scientific system. 
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South and East, though they were disliked in English 
| medieval construction, where they conflicted artis. 
tically with the vertical lines of ribs and mouldings. 

In the North and West, the buttress and fiying 
| buttress took their place, doing expensively in oom. 
| pression what the tie-bar could do economically jy, 
tension, if it could be protected from decay in a 
moisture-laden climate. 


CARPENTERS AND MASONS. 


This masonic view of mechanical science wag 




















Model showing conjectured post and beam arrange- 
ment of Norman roof at Westminster Hall, with posts 
or piers msing from the floor. The wall posts and corbels 
would not have been present in the Norman work. The 
“hammer posts" have bere a supporting and not a 
balancin . tunction. 


Model with lower principal rafters removed to show 
central segments of great arch rib acting in compression. 


Fic. 4 Fie, 5 
wind indicates that pressures down the rafters played In the Near East, where, by reason of the scarcity 
® part in the damage, which may have been accen- | of timber, arches and vaults are still, used for ordinary 
tuated by the unequal pressure of the wall itself | utilitarian building, the medieval science is, even 
upon its foundations, for a beautiful arcaded passage | now, understood, and the expedients consciously 
lightened the inner face of the wall. adopted include several that are common to Western 

3 3 art of five centuries ago. 

MEDL&VAL CONSTRUCTIONAL SCIENCE. The value of a heavy top weight above the haunches 
During the life period of 300 years of the old lof an arch and its supporting piers is invariably 
Norman roof a highly developed constructional | understood, and is to be seen practised in almost 
science had come into being. At the time of | every Eastern, as well as every medieval building 
Richard II.’s reconstruction of the roof, medieval | of vaulted design. The corbel used at the springing 


Model reduced to essentials to produce stability. The 
great collar beam, hammer posts and lower principal 
rafters, hammer beams, wall posts and lower curved 
struts are shown. The upper timbers upper principal 
rafters and crown post were not necessary to the 
stability of the roof. 


FIG. 6 


shared by medieval carpenters, though the natur 
of the material in which they worked permitted 
some interesting differences in the application of the 
theory to practical details. Just as the mason com- 
bined the outward thrust of his arch with a pinnacle 
or top weight built above the supporting pier, or 
even adventurously perched above the haunch of 
the arch itself, in order to give the resultant thrust 
a direction more nearly approaching the vertical, 
so the medizvel carpenter employed a short vertical 
post or ashlar timber at the base of his rafter to 

















Middle and lower ments of great arch rib and upper 
curved struts removed. The upper curved struts are 
less obviously constructional than other timbers, and 
their upper ends are actually up more lavishly 
in order to prevent them falling out of the roof. 


FIG, 8 


Middle and lower segments of great arch rib removed. 

© strength of the roof is reduced, but ite principle 
of balance retained, provided the lower curved struts 
are sufficiently strong. 


FIG. 7 


designers were in possession of a theory of mechanics ; and lower courses of an arch for the purpose of com- 
ample for their guidance in the execution of works, | bining top weight with the arch thrust and applying | 
which would still seem big undertakings even when | the resultant upon the safe inner side of the supporting | 
faced in the light of present-day knowledge and | wall or pier is also freely used and universally under- | 
facilities. The great cathedral at Florence had| stood by habitual builders of arches and vaults. 
reached its roof level. The last of its nave vaults | Joggles and tenacious mortar are used to join stone 
of nearly 55ft. span had been completed in 1378,| to stone and contribute towards the stability of 
and the enormous octagon of 136ft. diameter was | Eastern vaults by smothering the thrusts in their | 
ready waiting for the dome with which Filippo| process of development, though this device of homo- | 
Brunelleschi was to crown it in 1426-36. Even there | geneity of construction is never expected to replace | 
delay occurred, largely because of fear of the expense | proper belance in support and abutment. 

for timber centering, and not so much because of| Tie-bars across the span, which do not destroy | 
any lack of confidence in their constructional science. | the appearance of buildings decorated in horizontal 
Brunelleschi brought his work to completion by bands of colour, were frequently employed in the 


All ts of great arch rib and upper curved struts 
emevele The Sool in this state would not be adequately 
stiffened against wind pressure. 


FIG, 9 


combine a vertical component with his rafter kick, 
and apply both by means of a bed timber upon the 
safe inner side of the wall top—see)Fig. 1. The 
difference in the application of the scientific theory 
by carpenter and mason is one of position and not of 
principle. A sloping and a vertical force are combined 
in each case. The vertical force comes outside the 
inclined thrust in the masonry structure and nearer 
the centre of the building in the arrangement found 
suitable by the carpenter. 

The employment of the carpenter’s device is seen 
at the foot of every common rafter in Westminster 


| Hall—see Fig. 2—and is developed upon an enormous 


scale in the arrangement of the timbers composing 
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the truss. As is seen in Fig. 1 and all the figures ex- 
cept No 4, the outward thrust of the lower principal 
rafter is combined with the vertical weight and Joad 
of the hammer post end applied by the hammer beam 
to the tops of the three lowest timbers of the roof, 
the wall post, lowest segment of great arched rib, 
and the lower curved strut. The view of the model 
given in Fig. 5 shows how the outward thrust of the 
middle segment of the great arch rib may serve to 
supply the oblique pressure instead of the lower 
principal rafter.” In the actual roof both share the 
supporting function as parts of a compressive arch- 
like structure, 

The corbels at the foot of the roof have for their 
function, not only the reduction of the span, but the 
application of the roof pressures at the innermost 
point possible on the side walls, and in the Hall 
itself, the daring nature of this expedient has shown 
itself in the fracture of some of these large blocks of 
Caen stone. Sidney Smirke, examining the Hall in 
1822, reported that many of the corbels were then 
broken, and eame to the conclusion that they were 
never meant for any more serious purpose than to 
serve as ornament. They were subjected, however, 
to a great part of the weight and thrust of the roof, 
and the structure was preserved by the slender 
chance that each wall post just pressed with a few 
inches of its base upon the solid wall, 

Wherever the corbel is used as a device for the 
application of oblique thrusts to a supporting wall, 
it is necessary to provide ample resistance to cross 
stress in the structure of the corbel. 

The upper part of the roof, consisting of the pair 
of upper principal rafters and crown post, is of simple 
construction, and its removal does not affect the | 
stability of the lower portion of the truss, except | 
in so far as its weight is a useful contribution to the 
inertia of the whole—see Fig. 6. These upper timbers | 
are actually of smaller dimensions than those below, | 
and the different and more fragile kind of ornamental 
tracery applied above the great collar beam shows | 
that the designer wished to emphasise the structural 
significance of the lower arch-like portion of the | 
Heavy tracery bars nailed on to both sides 
of the truss between the upper surface of the great 
arch rib and the underside of the great collar beam 
and lower principal rafter carry on the resemblance | 
to an arch supporting and stiffened by a gable wall 

see Fig. 2. 


truss. 


Tae Hammer Posts. 


In Westminster Hall the enormous size and weight 
of the hammer post perched upon the free end of the 
hammer beam has proved itself te be a balance 
weight somewhat in excess of the requirements, and 
the wall ends of the hammer beams have, in con- 
sequence, risen off their seatings on the wall top and 
upper extremities of the wall posts. This tilting 
of the hammer beams throws all the weight upon 
the lowest segment of the great arch rib and lower 
curved strut, which is seriously crippled in outline 
as the result of the severe stress. 

The history of the roof, perhaps, if it were known 
in detail, might throw some light upon the choice 
of extremely heavy hammer posts. Their mechanical | 
function as balance weights, recognised as it un- 
doubtedly was by the designer, may have led him to | 
make sure by the addition of superabundant weight 
that the kick of the roof would be adequately con- | 
trolled and prevented from bearing upon the wall 
top instead of upon his chosen point of application 
on the corbel, halfway down the wall. In this he 
more than succeeded, for the end of the hammer beam 
upon which the principal rafter exerts its thrust does 
not even touch the wall top, thanks to the tilt of the 
hammer beam acting in its character of a lever arm, | 
and as affected by the shrinkage of the timbers and | 
their mechanical adjustments during the long exist- | 
ence of the truss. | 

Another reason which would incline the designer | 
towards the choice of a hammer post of large size | 
is suggested by the view of the model in which posts 
are shown rising from the floor—Fig. 4. In the| 
Norman roof, of which the model in this view may be 
taken as a probable reconstruction, these posts were 
very large and important supports even in their 
upper parts, between the level of the wall tops and 
that of the great collar beam. The precedent of the 
old roof which had endured for 300 years may have 
suggested to the designer the idea of embodying in 
his new roof some forms that had proved their value 
in the old one, and that would not conflict with his 
scheme for a roof devised in accordance with the 
scientific arch theories of his own time, and the 
general intention of roofing the Hall in a single span. 


PossiBLE ORIGIN OF THE DeEsIGN. 


A builder of the latter end of the fourteenth century 
might recognise in the upper part of the old Norman 
roof which he was called upon to throw down, the 


faint suggestion of a beautiful cusped or three-lobed 


arch, with its owe supported upon posts rising from 
the floor of the » Just as he must also have recog- 
nised the possibility of using some of the forms for 
the exploitation of favourite mechanical devices. 
Many of the small pieces of oak composing the model 
serve the double duvy of illustrating either the old 
Norman roof or the present roof dating from 1399 
~——compare Figs. 3 and 4. The position of the chief 
ornamental features of Westminster Hall roof may 


| latter will be nearly four times as great. 
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| 
| also have been suggested by the position of orna- 
mental capitals upon the posts of the Norman roof. 

At Westminster Halla carved angel—as shown 
in Fig. 2—decorates the free end of each hammer 
beam, and carries the foot of the hammer post on 
its back, just at the point where a capital would have 
j Rete placed upon the posts rising from the floor of 
the Hall. Half-way up the hammer post a sinall 
carved capital with battlemented moulding supports 
a curved strut strengthening the purlin. In the 
Norman roof of Leicester Castle a capital of Norman 
| design with similar function decorates the upper 
| part of the post in just‘such a position. The idea of 
using angels to support the timbers that had for 
300 years been recognised as the main constructional 
features of the roof may be looked upon as either an 
expression of pious sentunent, or as a quaintly 
jesting assertion of the builder's confidence in his 
powers of design embodying the mechanical science 
of the period, 





Possible Economies in Large Electric 
Generating Stations. 


WE have on previous occasions—-notably in our 


issue of June 17th last-——referred to the work of the 


| Commission which was appointed in March, 1920, 
| by the French Minister of Public Works to study the 


best means of using fuels. The most recent result of 


its activities is the publication of a report, written 


by Monsieur Emile Rauber, director of the important 
* Triphasé*’ station at Asniéres, which deals with 
the economies that, in his opinion, are still possible 
in large electric generating stations. It is a volumin- 
ous document which extends over many pages of 
Le Journal Officiél, and we can do no more than refer 
briefly to the more important of the points which 
are discussed. 

There is first of all the statement that one of the 
chief means of economising fuel is the adoption of a 
small number ot large stations in place of a large 
number of small stations. Monsieur Rauber com- 


| pares, for example, generating stations containing 
| respectively 


100,000 and 1000 kilowatts of plant. 
If, he says, the prime cost per kilowatt installed 
ot the former be taken as unity, then that of the 
The actual 
figures he gives are from 800t. to 900f.-say, from 
£32 to £36 per kilowatt at par rate of exchange 
in the large station, and from 3000f, to 3500t.—say 
from £120 to £140 per kilowatt—in the small station. 
In the large station a kilowatt-hour will be produced 
by the burning of 1 kilo. of coal (2.2 Ib.), whereas 
double that quantity will be required in a small 
station. Other working expenses may vary as widely 
as in the proportion of 1 to 6. Hence, the cost of 
producing a kilowatt-hour may be three times as 
much in the small as in the large station, 

Monsieur Rauber then goes on to advocate increase 
in the size of boilers, remarking on the fact that there 
exist in America at the present time boiler units, 
each having as large a heating surface as 2000 square 





metres—see THE ENGINEER, August 5th, 1921— 
and each being able to produce from 60,000 kilos, t« 
80,000 kilos.—-say, from 132,240 Ib. to 176,320 |b. 
ot steam per hour. Increase in the size of boiler 
units, he remarks, not only permits of a reduction 
in the number of units employed in any particular 
case, but also reduces the dimensions of the boiler- 
houses. Stress is laid on the necessity for diminish- 
ing as far as possible the length of steam piping and 
the losses by radiation, by placing the various units 
of an installation—boilets, economisers, air re-heaters, 
&c.——near together or one on top of the other. Atten- 
tion, he urges, should also be paid to load factor, so 
as to get the best results out of a given capacity of 
plant, and he mentions also that one means of im- 
proving the efficiency in working of heat power | 
stations is to run them in parallel with hydraulic | 
stations having reserve ot water storage which may 
be drawn upon to level up the fluctuations in the | 
demand for current. 

Monsieur Rauber is evidently a believer in high 
steam pressures. When central electric generating 
stations first came into being, he remarks, the boiler 
pressures varied from, say, 1401b. to 1701b. per 
square inch. Before the war they had risen to from 
230 lb. to 240 lb. per square inch, and nowadays, 
|} he thinks, that pressures of from 350lb to 360 Ib. 
| per square inch might properly be chosen for tuture 
| central stations. For the large boilers for the 200,000- 
| kilowatt station, which is now under construction at 
Gennevilliers, near Paris, a pressure of 25 kilos. per 
square centimetre—say, 355 lb. per square inch— 
| has been decided upon. He mentions also the case 
jot a 50,000-kilowatt generating station in this country 
in which a pressure of 450 1b. per square inch is to 
| be employed. 
Monsieur Rauber is, likewise, an advocate of high 
}superheat. He sees nothing, he says, against the 
adoption of a steam temperature of 750 deg. Fah. at 
| the turbine stop valve or from 800 deg. to 840 deg. 
| Fah. in the superheaters and piping. Temperatures 
| of even trom 950 deg. to 1300 deg. Fah. would appear, 
| he remarks, to follow logically from the employment 
| of higher steam pressures. 

With regard to economisers, Monsieur Rauber 
says that whereas theoretically they should heat the 











| weight of coal, 
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feed water up to ebullition temperature, in actual 
practice the figure reached is considerably below 
that ; as much less as from 100 deg. to 120 deg. Fah. 
He adds, however, that with a more periect system 
of feed regulation the use of a temperature muchi 
nearer that of ebullition should be possible. He is 
also quite alive to the advantage of pre-heating the 
combustion air, and thinks that the time will come 
when it will be possible to use only air heaters for 
taking all the useful Feat from the gases of com- 
bustion, the feed water being heated by stearn 
“bled "’ from the turbines. He admits that, at the 
present time, it is impossible to use air pre-heated 
to a temperature in excess of from, say, 250 deg. to 
270 deg. Fah., owing to the damage done by the high 
temperature of combustion to the grate and boiler 
setting. At the Gennevilliers station a combination 
of economisers and air heaters is being eniployed. 

Comparing an old type semi-tubalar boiler with a 
boiler of the latest type, Monsieur Rauber points 
out that the tormer will normally produce from 
12 Lilos. to 15 kilos. of steam at, say, 140 Tb. pressure 
for each square metre of heating surface, the gases 
of combustion escaping at a temperature of from 
390 deg. to 480 deg. Fah., and the efficiency not being 
higher than from 65 to 70 per cent. On the other 
hand, a combination consisting of a modern water - 
tube boiler, a superheater, an economiser—-an sir 
heater with a working steam pressure of 355 Ib. 
per square inch—-would produce from 30 kilos. to 
40 kilos. of steam superheated to a temperature of 
750 deg. Fah. for every square metre of heating 
surface properly so-called. But for every such square 
metre there would have to be provided, in addition, 
0.25 square metre for the superheater, 0.60 squere 
metre for the economiser, and 0.55 square metre 
for the air reheater, together an additional surface 
of 1.40 square metre. There would, therefore, be 
required a total of 2.4 square metres to produce the 
30 kilos. to 40 kilos. of steam. In other words, about 
the same area is required in both types of boiler, 
but in the modern arrangement the value of the result 
obtained, with a given weight, is 1.2 times greater 
than with the old boiler, while the thermal efficiency 
would be raised to from 80 to 85 per cent. Further- 
more, the prime cost under comparable conditions 
would be less. 

Turning, then, to the firing of boilers, Monsieur 
Rauber remarks on the face that mechanica! stokers 
are now employed in practicelly all central stations, 
and that they answer all requirements. With the 
ordinary chain grate stoher, aud employing natwal 
or induced draught, trom 100 kilos. to 150 kijos. 
of fuel, containing as a minimum 17 per cent. of 
volatile matter, and from 5 to 20 per cent. of ash 
can be burnt per hour per square metre of grate area, 


| and with from 8 to 10 per cent. ot CO, in the flue gases. 


When an air blast is used, trom 150 kilos. to 200 kilos. 
per bour of coal, containing from 5 to 25 per cent. 
ot volatile matte: and from 10 to 35 per cent. of ash, 
can be bunt, the CO, reaching from 8 to 12 per cent. 
In all cases, and except with tuel o1 couditions entirely 
unsuitable, the clinker produced will not contain 
more than from 10 to 20 per cent. of earbon, the 
amovnt representing trom 2 to 7 per cent. cf the total 
At the present time furnaces of the 
“ Underfeed type are burning from 150 kilos. to 
200 kilos. per hour per square metre of heating 
suiface, but to attain such figures the fuel must 
coptain more than 15 per cent. of volatile matter, 
and less than 25 per cent. of ash. Combustion can 
be so regulated that the escaping gases contain from 
12 to 15 per cent. of CO,. The clinker contains from 
10 to 20 per cent. of carbon, aa is the case with chain 
grate stokers. Whatever type of stoker is used, 
Monsieut Rauber insists that the combustion chambers 
must be of ample dimensions. That, he maintains, 
is an essential factor of good combustion and a high 
CO, figure. He has a good deal to say, too, regarding 
the attention which should be paid to the keeping of 
accurate and continuous records. 

As regards turbines, the latest innovation to which 
Monsieur Rauber draws attention is the employment 


| with one high-pressure casing of two jow-pressure 


casings working it parallel, and either on the same 
shaft or entiely separate, . That is the construction 
adopted for the new 70,000-kilowatt units which are 
being constructed in the United States. Jt has, he 
explains, the great advantage that the diameters of 
the low-pressure wheels can be reduced. With steam 
at 355 Ib. per square inch pressure and a vacuum of 
97 per cent., a volume represented by | as the steam 
enters the machine becomes 750 volumes at the last 
wheel. Either, therefore, the last wheels must be of 
large diameter and the blades of great lengths, o1 
loss will be suffered by steam stil] possessing con- 
siderabie energy escaping to the condenser. 

Concerning the utilisation of steam taken trom the 
lower pressure stages of turbines to heat the feed 
water, Monsieur Rauber is evidently of opinion that 
| the practice will gain ground, and that the economiser. 
as sich. will cease to exist, its place in the flues being 
taken by the air heater. He predicts that progress 
in this direction will be all the quicker as the initial 
|steam pressures employed increase. He does, not, 
| however, suggest any means wherehy the higher 
|temperature air can be employed with safety in the: 
furnace. 

As indicating the progress made in the construc- 
tion of generators during recent years, Monsieur 
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Rauber cites the case of a 35,000-kilowatt alternator 
working at full load with a steam pressure of 355 Ib. 
per square inch and a total steam temperature of 
707.5 deg. Fah. being supplied under a guaranteed 
consumption of 4.4 kilos—say, 9.7 lb.—of steam, 
per kilowatt-hour measured at the terminals of the 
generator. 

Reviewing the directions in which improvements 
are possible, Monsieur Rauber comes to the con- 
clusion that considerable progress may still be made 
in economising fuel by— 

(a) Using higher steam pressures ; 

(6) Employing a higher degree of superheat ; 

(c) Heating the feed water by “ bleeding ”’ 
the turbines ; and 

(d) Preventing with much greater care than is 
now the case all losses of heat. _- 

He is in hopes that by paying rigorous attention 
to these details we may still look forward to a reduc- 
tion of from 20 to 40 per cent, in the consumption of 
fuel, as compared with that used by the most efficient 
existing electric generating stations. 





The Lancashire and Yorkshire 
Railway Amalgamation. 


Tre Railway Amalgamation Tribunal having formally 
approved of the amalgamation of the London and North- 
Western and Lancashire and Yorkshire Railways, it 
becomes effective on January lst, and the Lancashire and 
Yorkshire Railway will then lose its separate entity. Its 
former offices at Hunts Bank, Manchester, will become the 
Northern Divisional headquarters, and it is of interest to 
note that Horwich will be the chief manufacturing centre. 

There are many changes in the administration, and those 
of interest to engineers are as follows :—Mr. Arthur Watson 
continues to be the general manager of the combined 
system. Mr. James Bishop, the secretary, London and 
North-Western Railway, retires and Mr. R. C. Irwin, 
secretary of the Lancashire and Yorkshire, becomes secre- 
tary for the whole system. Mr. H. L. Thornhill, solicitor, 
London and North-Western, is the solicitor for the com- 
bined companies, and Mr. A. de C. Parmiter, solicitor, 
Lancashire and Yorkshire, is to be solicitor (special work) ; 
the special work being, we expect, in connection with the 
grouping scheme. 

For the purpose of administering the general superin- 
tendent’s department the railway has been divided into 
two divisions, designated ‘* Southern ’’ and ‘* Northern ™ 
Division respectively, as indicated below :— 

** Southern.”"—All parts of the London and North- 
Western Railway, Crewe, and south thereof. Joint Rail- 
ways in the geographical area covered by the division. 

* Northern.”—All parts of the London and North- 
Western Railway north of Crewe, excluding Crewe, Joint 
Railways in the geographical area covered by the division. 


Divisions *“A"’ and *“ B”’ when referred to in these 
instructions, indicate :— 
Division ** 4A.”"—The London and North-Western 


Railway prior to the amalgamation. 

Division ** B.’—The Lancashire and Yorkshire Railway 
prior to the amalgamation 

The locomotive running and shed staff on what was 
formerly the Lancashire and Yorkshire Railway will con- 
tinue to be administered by the divisional general super- 
intendent (Northern), and the superintendent of motive 
power (Division A), é.e., the existing London and North- 
Western Railway, will concinue to control and administer 
that department on the portion of the new London and 
North-Western Railway which he formerly supervised. 

The present superintendent of the line, London and 
North-Western Railway, Mr. L. W. Horne, will be the 
divisional general superintendent (Southern Division), 
and Mr. Ashton Davies, who has held the corresponding 
office on the Lancashire and Yorkshire, will be the divi- 
sional general superintendent (Northern Division), with 
his office at Manchester. The superintendent of motive 
power for Division A will be Mr. F. W. Dingley, Crewe, 
with Mr. W. F. Black as his assistant ; the superintendent 
of motive power, Division B, will be Mr. F. W, Attock. 

Mr. D. C. Rattray, the chief civil engineer, Lancashire 
and Yorkshire Railway, retires, and Mr. E. C. Trench, 
chief engineer, London and North-Western Railway, 
becomes chief engineer for the whole system, and Mr. 
R. E. 8. Cooper, assistant engineer (new works) for the 
whole system. The chief engineer will be responsible for 
the following :— ’ 

(a) The design and execution of all new works within 
the scope of his department. 

(6) The maintenance of the permanent way, buildings, 
and any equipment which the general manager allocates 
to his department. 

(c) The provision and maintenance of telephones, tele- 
graphs, block instruments, track circuits, and any electrical 
appliances used in connection with signalling. 

(d) The provision and maintenance of the lighting 
arrangements of the railway. 

Mr. W. H. Williams, Crewe, the London and North- 
Western assistant engineer (permanent way), becomes 
divisional engineer, permanent way, Division A; and Mr. 
W. H. Coombes, assistant chief civil engineer, Lancashire 
and Yorkshire, is to be divisional engineer, Division B. 

Mr. George Hughes becomes the chief mechanical and 
electrical engineer of the combined system, with his office 
at Horwich. The chief mechanical and electrical engineer 
will be responsible for the whole of the mechanical and 
electrical work, as set out below :— 

(a) The design, construction, and maintenance of all 
locomotives, with the exception of the work done by the 
divisional general superintendent and the superintendent 
of motive power (Division A). 

(6) The design, construction, and maintenance of rolling 
stock. J 

(¢) The generation and distribution of electric power, 
whether for traction or lighting. inclading the control and 
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supervision of the power-houses, sub-stations, and all 
equipment used in connection therewith. 

(@) The provision and maintenance of all outdoor 
machinery. 

Mr. H. E. O’Brien, the assistant mechanical engineer at 
Horwich, becomes the electrical engineer for the whole 
system. Mr. H. P. M. 
anical engineer, Crewe, and Mr. G. N. Shaweross, divisional | 
mechanical engineer, Horwich. 
becomes divisional carriage superintendent, Wolverton, 


Mr. W. W. H. Warneford, divisional wagon superintendent, | 


Earlestown, and Mr. F, E. Gobey, divisional carriage and 
wagon superintendent, Newton Heath. Mr. F. A. Cortez, | 
Leigh, becomes divisional electrical engineer, Division A. 


Letters to the Editor. 


(We do not hold ourselves + ible for the opins 
nts.) 
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ELECTRIC VERSUS STEAM TRACTION. | 


Sin,—The Institute of Transport published in December’ | 
1921, statistics showing that the average goods train load in | 
Great Britain is now 130 tons. The best figure reached is on the | 
Great Central—169} tons. The North-Eastern load is 153-158 | 
tons. Sir Henry Thornton thinks the rate might be raised to 
250 tons. 

Considering these moderate averages for mineral and goods 
trains and the small power required for their traction, the need 
for locomotives of 60,000 Ib. tractive effort, as illustrated and 
described on page 674, December 23rd, 1921, appears to be so 
remote as to be of no topical interest. Sir Vincent L. Raven, in 
the paper mentioned, gives a drawing of an impossible—for | 
Britain—steam locomotive in order to show that, in the far | 
future, when locomotives will need tractive efforts of 60,000 Ib. for | 
goods loads of over 130 tons average weight, the steam locomo- 
tive, of United States weights and dimensions, will be impossible 
on British railways, and that electric traction, which he so | 
strongly urges, is the only alternative. 

The steam locomotive here shown is at once an anachronism, | 
an impossibility for British railways, and a bogey. It is another | 
example of the exaggerated lengths to which engineers carry 
their propaganda in the electrical interests all over the world, | 
Progress would be better served by more careful exaggerations. 
Let us keep tosolid facts and avoidclosing our eyes to the current | 
progress made even with steam locomotives. There is no need | 


to thus illustrate an impossible steam locomotive when from | 
modern steam locomotive practice the full working drawings | 
could be given of locomotives of the same power and weight as 
electric tractors—electric motors on trucks—end not consuming | 
more steam per draw-bar horse-power hour than central stations | 
delivering current at the train head. Already locomotives equal 
in economy the best stationary steam plants—minus the economy 
of condensing. 

The hypothetic steam locomotive of Sir Vincent Raven is 
here compared with a modern coaling locomotive that is equal 
to the electric tractor. 








Working | 
Hypothetic modern 
motors. steam 
- —| locomotives } 
Electric Stephenson! (actual 
tractor. locomotive.| results). 
Driving wheels .. .. 12 8 12 
Driving wheels, loads 18tons 33.5tons 13.7 tons 


Driving wheels, diameters 57in. 55in 52in. 





Adhesive weight 108 tons i34tons | 82.2 tons 
Tractive force -- 60,400 1b. 60,000 Tb. - 

Rene os. 20.9 - / ’ , | —— 
Tractive effort pier 22,600 Ib.* | 
Indicated tractive effort 44,100 Ib.7 | 
Adhesive factor deh 1169 4 5 4.37 } 
M.E.P. , 

200 B.P. OS par conf; 
M.E.P. 

320 B.P. ne 


Boiler pressure . . 200 Ib, sq.in |225 Ib. sq.in. 


Maximum indiceted trac- ) 


» J 2 | 
tive efforts with super- | 0.9 < : 1.4 a 
heate@ateam . . ae EF 
Tractive effort per ton of 
total weight . 0.25 ton 6.185ton | 6.207 tont 
Atspeed <.. 2. 4. ee ? ? | — } 
Water per L.H.P. per hour 19 Ib. 13 Ib. 


* At 38 miles per hour. {+ At 27 miles per hour. | 


In the statement given of the hypothetic motors, speeds are 
totally omitted. Usually, in Stephenson locomotives, a M.E.P. 
of 85 per cent. of the boiler pressure occurs in full gear at 30 revo- 
lutions per minute = 5 miles per hour with 55in. wheels. At 
this speed the tractive effort: per ton of weight on a modern | 


Beames is to be the divisional mech- | 


Mr. A. R. Trevithick | 


Dec. 30, 1921 


and heaviest American locomotives tried on the stationary roller 

plant of the Pennsylvania Railway at Altoona. 
| It is fair and just to show up its inefficiency, as on page 674 ; 
| but why ignore the progress made elsewhere during the last forty 
| years? By all means scrap all the present out-of-date Stephen 
| son type locomotives, but try modern locomotives before com. 
mitting the companies to the financial revolution entailed by the 
electrification of main lines. Cc 

December 22nd. 


LONDON OF THE FUTURE. 


Sir,—-I shall be obliged if you will permit me, on behalf of th 
London Society, whose book you reviewed in your last issu: 


| to correct the impression which your reviewer has formed as ty 
| the objects of the Society. He seems to think that the result 


of our efforts would be to destroy all the picturesqueness and 


| charm of London as it is to-day, and that in fact London would 


become like Paris. I should like to assure your readers from my 


| own intimate connection with the Society since its inception that 
| nothing is further from our thoughts. We use every effort to 


preserve oll ancient monuments and to maintain the character 
of the old-world districts ; but even long habit surely could not 
reconcile everybody to such places es King's Cross, Seven Dials, 
the New Cut, Londen Bridge Station, and the Borough Market, 
and many other monstrosities of which we have a large collection 
in our Chamber of Horrors. The difference in point of view seems 
to turn upon what one can accept as beautiful in a city, whether 
the mud banks which used to wash the huddled buildings at the 
foot of the Strand or the fine sweep of the Victoria Embankment 
which has now taken their place. Each has its beauty, but of 
different kinds ; circumstances compel growth, and it is for us 
to see that we improve and do not spoil. 

Many parts of London to-day are no better than the worst of 
our provincial cities, and we are rether puzzled to know why it 
is that we receive so little encouragement in our endeavours to 
make London worthy of what it really is, from the members of 
such a distinguished profession as you represent, composed 
mainly of men whose business compels them to take a broad 
outlook and to do things in a big way. 

With regard to the traffic proposals, you were kind enough in 


| May, 1915, to give full publicity and detailed criticism to a 


scheme which we then put forward, and we had hoped that when 
the more mature scheme was presented you would have criticised 


| it as fully. 


I cannot agree that things will remain as they are, as dire 


| necessity will, in the opinion of the Board of Trade, as expressed 


in their reports, compel some radical alteration to be made. 
In your previous review you congratulated us upon having 


| prepared the first scheme which had ever been put forward. 


Such a scheme has been asked for by Parliament for nearly forty 
years, but has never been produced. 

What will happen when the next bateh of London Railway 
Bills is presented to Parliament ? Without « scheme of their 
own, how can the Ministry of Transport possibly tell whether 
the proposals made are on the right lines or not ? 

We predicted the London Group, and as soon as that is esta 
blished we feel no doubt that substantial alterations will be made 
in the present complicated net work of services. 

Bedford-row, W.C. 1, Henry J. Leaxrne. 

December 21st. 


LOCOMOTIVES WITH FOUR EXCENTRICS. 


Srm,—It is an incontrovertible historical fact that the four- 
wheeled, outside cylinder, single-driver engines built by Forrester 


| and Co., of Liverpool, in 1834, had four excentric reversing 


gears. Mr. Alexander Allan, who afterwards became famous as 
a locomotive designer, was at that time employed by Forrester’s 
and on their behalf maintained the three engines Vauxhall, 
Dublin, and Kingston in working order on the Dublin and 


| Kingston Reilwey for one year according to contract. 


On his return to Liverpool Mr. Allan was engaged in rebuilding 
Swiftsure, a four-wheeled engine built by Forresters for the 
Liverpool and Manchester Railway. In the course of the re- 
building this engine (as were the Dublin and Kingston engines) 
was fitted with # pair of trailing wheels, but, in addition, had slide 


| bars substituted for the grasshopper parallel motions and 


Carmichael single excentrics—fork gab reversing gears fitted 


in place of the four excentric gear. 


It is somewhat pathetic to find Mr. Ahrons suggesting thet 
this fitting of the Carmichael gear was a retrograde proceeding 
when as a matter of fact it enabled the engine to be controlled 
by one handle in place of the three handles previously necessary. 
The drawing of the Carmichael gear was made by Mr. Allan 
and the rebuilt engine was as illustrated by D. K. Clark. In 
that illustration the lugs on the cylinder for the fixing of the 
previously used framing outside the cylinders may be plainly 


| perceived. 


It may interest Mr. Ahrons to know that, following Forrester 
and Co., Robert Stephenson and Co. fitted Carmichael gears in 
1835. Jas. Duxtor. 


Glasgow, December 24th. 


THE PANAMA CANAL SLIDES. 


Sir,—In the article in the current number of Tue ENotveer 





steam locomotive exceeds that of the electric tractor as given | by Prof. Stuart on «* The Problems of the Panama Canal Slides "’ 
by Sir Vincent Raven in the above exaniples. Thus, at 5 miles | tp ere are two statements which to me seem somewhat obscure. 
per hour a modern locomotive of 108 tons weight would exceed| 1, describing Dr. Becker's paper, ‘‘Mechanics of the Panama 
the tractive effort of the twelve-wheeled electric tractor. The | Canal Slides,” the writer states that the mechanics mentioned 
lowest road consumption of steam (superheated) in the most | wero ‘* reducible to indentity with a soluble mathematical pro- 
improved Stephenson locomotives is 19 lb. per indicated horse- | pjem in capillarity ;” and again that «jt is very probable that 
power hour, as against 13 1b. in modern locomotives expanding what has occured at Culebra as a result of man’s interference is 
their steem two and a-half times more than that which is prac- | oonstantly occurring in Nature as a result of erosion acting 
tical and economical in Stephenson engines. | through long periods of geological time.” 
The weight of 18 tons per axle is sufficient for modern steam I should be glad if the writer or some reader would give o 
locomotives indicating 60,000 Ib. tractive effort, as shown by | fuller explanation of these statements. 
some recent examples. Why scare us with 33 tons ? } 
Locomotives with 22in. by 28in. high-pressure outside cylin- | 
ders, as used on the London and South-Western Railway, will | 
indicate over 4000 indicated horse-power, and modern arrange- 
ments of lapped cylinders permit of inside cylinders, for low- : ; 
pressure steam, of a diameter giving a seven-fold expansion of A moviFicaTion of the optophone, which enables blind 
the steam with 50 per cent. cut-off and in indicating | indicated | peaple to read ordinary print, has been devised by Mr. 
horse-power hour per 131b. of water and on the road. The | J. Giltay, of Delft, and is described in de Natuur. 
British loading gauge will enable 5000 horse-power to be deve- | The optophone depends, of course, on the reader being 
loped in the most ecnomical manner with 20-ton axle loads. | able to distinguish small differences in musical notes. 
The locomotive pictured on page 674 is the Stephenson engine | The new instrument uses five selenium cells, like the 
of 1840, multiplied in size and weight, wasteful of fuel, wasteful original apparatus, but they actuate five diaphragms 
of metal and labour employed in its construction, destructive to | instead of producing’ the five tones of the ogtophene. 


D. M. M. 
London, December 27th. 











the rails and @ burden to the railway shareholders. Its waste | The diaphragms are read by touching them lightly with 
and inefficiency has been thoroughly demonstrated in the newest the fingers. 
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A Seven-Day Journal. 


Aid for Engineering Standards Association. 


THE appeal which has been made by Sir Archibald 
Denny for financial assistance towards the work of 
the British Engineering Standards Association will, 
it is hoped, meet with a favourable response. Proof 
has been given during recent years of the value of the 
standards which have been set up through the Asso- 
ciation, The latest returns show 95 per cent. of the 
output of structural steel of five of the largest works 
in the country are being rolled to British standards. 
A wider effect of standardisation of engineering mate- 
rial is that it fosters the spirit of community interest. 
As Sir Archibald Denny reminds manufacturers, a 
subseription to this national movement should not 
be regarded as a contribution to charity, but as an 
essential trade expense vital to the welfare of our 
commerce at home and abroad. The work of the 
Association has certainly made a deep impression 
on other nations. In a communication which has 
been sent quite recently to its Commercial Attachés, 
the American Government notified these trade repre- 
sentatives that the standardisation movement in 
Great Britain is associated with an endeavour to 
introduce British standards all over the world. 


Wireless and Life Saving at Sea. 


Ar the International Shipping Conference held in 
London last month reference was made to the need 
of evolving an automatic device for recording signals 
received at sea from vessels in distress. It was then 
indicated that experiments were in progress and that 
an automatic method of receiving distress signals 
should be available almost immediately. The colla- 
boration of the Post Office with the Marconi Company 
has now led to a decision to fit a number of ships with 
the new type of “four-second alarm.’’ The North 
Foreland coast station and the Niton wireless station 
in the Isle of Wight have also been equipped for the 
purposes of the present series of tests. The difficulty 
of devising an automatic signal of so reliable a 
character that it would be possible to dispense with 
the services of a watcher as required by the Merchant 
Shipping (Wireless Telegraphy) Rules, is recognised. 
The form of the distress signal cannot, of course, be 
altered without international agreement, and to avoid 
the difficulties which might result from jamming and 
atmospheric disturbances use will be made in the 
experiments now in progress of an alarm signal 
capable of actuating automatic apparatus without 
fail, and which will precede the distress signal proper. 
With ten ships now at sea making regular tests, the 
data on which to form an opinion of the new device 
should soon be collected. 


Power Scheme for Ontario. 


Wrrs the turning on of the water into the new 
Chippawa Power Canal on Wednesday, a project 
which was recommended to the Government by the 
Hydro-electric Power Commission as long since as 
the year 1913 has reached the first phase of the pro- 
ductive stage. The engineering works include the 
diversion of the Upper Niagara for a length of several 
miles into the bed of the Welland, and the construc- 
tion of @ canal 12} miles in length. The excavation 
for the canal has been partly in earth and partly in 
rock, and has involved the removal of 11 million cubic 
yards of soft material and 4 million cubic yards of 
rock. The power house, which has been built on a 
site near Queenston, is designed for an ultimate 
capacity of 500,000 horse-power to 600,000 horse- 
power, and the turbine units which are being installed 
are of 55,000 horse-power capacity. These hydraulic 
turbo-generator sets are the largest which have as 
yet been put in service for power-house requirements. 


Empire Sources of Power Alcohol. 


THE memorandum which has just been issued by the 
Fuel Research Board gives @ brief account of the work 
which has been in progress on the power alcohol 
problem during the past few months. It also includes 
a summary of reports which have been received from 
the various Governments of the Empire indicating the 
extent of the supplies which are likely to be made from 
Empire sources. The opinion that the production in 
the Dominions of alcohol from materials containing 
starch or sugar is only likely in the near future to be 
on @ scale to meet local requirements—which was 
expressed in an earlier report—is confirmed. Syn- 
thetic production on. a commercial scale in Great 
Britain is regarded as unlikely, but the report refers 
to promising experiments in the growing of Jerusalem 
artichokes, and it is suggested that a scheme of 
co-operative farming could be combined with the 
manufacture of aleohol and the preparation of cellu- 
losé. Successful experiments have been made in 
cohverting artichoke stalks into a pure resultant 
cellulose suitable for the. manufacture of nitro- 


| situation to ascertain exactly. what is being done to 


supplies of the country, provide alcohol and cellulo*’® 
for peace industries, and solvents and raw materials 
for the manufacture of propulsive explosives in the 
event of war. The production of alcohol from coal 
gas works or trom coke oven plants is not regarded 
as quite commercial. 


Future of Civil Aviation. 


THe White Paper dealing with the present state 
of civil aviation, which has been issued by the Air 
Ministry, has been read with much disappointment. 
It is true, as Mr. Holt Thomas has pointed out, that 
at first sight the figures dealing with the number of 
passengers carried might suggest that considerable 
progress is being made. An analysis of the statistics 
shows, however, that even on the London-Paris 
route, which is the only one in which Great Britain 
has any real share, while the arrivals and ures 
total 2394, the British share is only 671, which is 28 
per cent. of the total. Mr. Holt Thomas asserts that 
the total of 17,000 flights which is given in the White 
Paper includes a good deal of flying which has nothing 
to do with air servicés in the ordinary sense of that 
expression. In compariaon with what has been done 
by Great Britain to promote civil aviation, the statis- 
tics of the air mail services in the United States, which 
have been issued by the American Postmaster-General, 
are worth studying. For one month—October last— 
the distance covered by the air mails on three principal 
routes was nearly 160,000 miles, equalling nearly 
2,000,000 miles a year on mail services alone. The Ameri- 
can statistics also show that the air services have been 
operated at an average cost of 0.77 dols. per mile, this 
figure including repairs and all running costs. The 
satisfactory feature of the situation in Great Britain, 
even although nothing has yet been done to realise 
the state of affairs indicated, ig that there is recogni 
tion of the fact that civil aviation developments in this 
country should aim at building up a productive or- 
ganisation for air services similar to that which has 
been established by the British mercantile marine. 


Clyde Shipbuilding. 


Tue record of British shipbuilding for the past 
year is reflected in the figures which have been 
issued of the output from Clyde yards. The total 
is a considerable falling off upon that recorded for 
last year, when 570,000 tons of shipping were 
launched, but in spite of the depressed condition 
of the industry, the returns received indicate that 
over 500,000 tons of merchant ships have been 
put into the water this year. Although no vessels of 
the large liner class are included in the output, a 
number of passenger vessels have been built to rein- 
force the depleted fleets of the principal British 
shipping companies. The largest of the new ships 
launched this year was the Windsor Castle, a vessel 
of 19,000 gross tons, which is being built at Clyde- 
bank. 


Engineers’ Ballot. 


Next week's announcement of the result of the 
ballot in the engineering trades on the questions 
recently submitted is being awaited with much in- 
terest. It will be recalled that members of the 
engineers’ union are voting upon the recommendation 
made by their executive that employers should 
have the right to decide questions relating to over- 
time. The point is a rather crucial one, as, although 
the vote is being taken upon a specific question, first 
principles are involved. The original claim of the 
trade unions was that workshop conditions; rates of 
pay and hours of labour and overtime should be 
decided by the workers. It is obvious that these 
are contentions which challenge the right of employers 
to have the deciding voice in managerial questions, and 
it is a claim which cannot be conceded. There is a 
general belief that the ballot will result in a majority 
being given in favour of overtime questions being 
settled by the management. 


Road Developments. 


Many will turn to the report which has been issued 
by the Ministry of Transport dealing with the roads 


put the highways of Great Britain in a position to 
withstand the increasing stram of motor traffic. It 
appears that over 130 schemes-have been approved 
up to March last, and that many others are under 
consideration, The report shows that practically all 
the new roads are to be from LOOft. to 120ft. in width. 
Development is, however, beimg complicated by the 
lack of funds for large scale schemes. The estimated 
net proceeds of the new licence duties for the United 
Kingdom for the past financial year amount to 
£8,125,000. A sum of £10,400,000 has also been pro- 
vided to put in hand road works for the alleviatjon of 





cellulose. An industry built up on lines which are 
indicated in the report might, it is suggested, be’a | 
means of reclaiming waste land, add to the food | 


unemployment, this bemg mainly contributed from 
the Road Fund, or in the form.-of loans from the 


the net proceeds of the new taxation for the current 
year will be in excess of that realised for the past 
financial year. It is obvious, however, that if road 
development is to keep pace with the growth of motor 
traction far larger sums must be provided for con- 
struction and repair requirements. The suggestion 
has been made that the present scheme of taxation 
should be altered to one based as far as commercial 
motor transport is concerned on a ton-mile basis. 
Those who advocate this method of taxation believe 
that large sums would be provided without imposing 
any unfair handicap on firms engaged in commercial 
work. 


New Shipyard Manager. 


An interesting shipbuilding appointment is that of 
Mr. Norman M. Hunter to the general managership 
of the Wallsend Yard of Swan, Hunter and Wigham 
Richardson. Mr. Hunter has had excellent experi- 
ence with English, Scottish and Irish shipbuilding 
firms. He was trained at Workman Clarks, and 
afterwards became manager of one of that company’s 
yards. He was subsequently in the service of Cammell 
Laird at Birkenhead, and has for the past seven 
years been in charge of the West Shipyard of Barclay, 
Curle and Co., at Scotstoun. He has made himself 
very popular in Clyde shipbuilding circles. He will 
be succeeded at Scotstoun by Mr, Horace Wilson, 
who has been with Barclay, Curle’s for a number of 
years. 


Iron Trade and Railway Rates. 


Now that time has been given for taking thought, 
the dissatisfaction of manufacturers with the railway 
rates concessions, particularly those engaged in the 
the iron and steel industry, has increased rather than 
diminished. Sir Hugh Bell and Mr. Alfred Hutehin- 
son, representing Cleveland interests, point out that 
the reductions whith have been conceded are too 
small to have any appreciable effect on the industry, 
either on the North-East Coast or in other districts. 
They question whether the reduction in the cost of 
making pig iron consequent on the concessions coming 
into force on Monday will be more than Is. per ton 
on pig iron. This, it is quite clear, is a poor induce- 
ment to blow in additional furnaces. What the 
Cleveland ironmasters require is the abolition of the 
flat rate addition, which, owing to the short haul of 
mineral traffic to North-East Coast furnaces, repre- 
sents a disproportionately large increase in dues. 
The threat is heid out that unless inland rail rates on 
pig iron are reduced manufacturers will have recourse 
to water transport. Complaint is made that while 
those engaged in industry have made substantial 
reductions in the prices of many commodities with 
the object of bringing about a trade revival, the rail- 
way companies refuse to take risks unless traders will 
guarantee that lower rates will bring increased traffic. 
In the present abnormal condition of affairs it ® 
quite unreasonable to ask traders.to give an assur- 
ance of this character. The situation has not been 
rendered less difficult by the announcement that 
Scottish railway companies, which were not associated 
with the concessions announced last week, have 
informed the Scottish Steelmakers’ Association that 
they cannot grant the request for reduced railway 
rates. 


Future of the Submarine. 


THE insistence by France on a submarine tonnage 
of 90,000 has apparently dissipated the hope that it 
might be possible, failing a policy of absolute pro- 
hibition, to limit the tonnage of submarines to ‘be 
constructed by the naval Powers. Great Britain, as 
well as other nations, will be left with a free hand, and 
the new form of competition in naval armaments, 
although less costly than that in capital ship con- 
struction, may be as acute as any previous phase of 
warship building. It is probable, too, that the pro- 
portions of auxiliary craft to be assigned to the 
different nations may also prove a source of dis- 
agreement, and that no actual achievement will 
stand to the credit of the Washington Conference 
but the limitations of the numbers and tonnage of the 
big ship. It is possible that agreement even on this 
question may have been partly due to a belief that 
Sir Percy Scott's midshipman’s estimate of the value 
of the big warship may be true in ten years’ time. 
British policy appears to be quite clear. Our essential 
requirement is to keep the seas open to our merchant 
fleet, and if no agreement is reeched with regard to 
submarines, it will be necessary for us to concentrate 
on the production of tte most efficient submarine 
fleet and also on measures designed to protect our 
merchant fleet from submarine attack. On that 
subject we know more than any other nation, and 
it is now common knowledge that had the war been 
prolonged the U boat would have- been driven from 
the seas. Assuming that we have forewarning. of 





Treasury to local authorities. It is anticipated that 


what might happen in another war, we are not likely 
to be caught napping. 
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Developments in Power Station 
Design. 
No. XXI.* 


For some time past the question of applying air 
heaters to central station boilers has been under 
consideration. The advantage of pre-heating the 
air for combustion in furnaces is pretty well ac: | 
knowledged, but it is only within comparatively | 
recent times that the adoption of the system in | 
power-houses has received attention. Many writers | 
on power plant economy have from time to time 
referred to this matter. In a paper read in December | 
before the American Society of Mechanical Engineers, | 
Mr. J. 8. Jacobus, advisory engineer to Babcock and | 
Wilcox, Limited, pointed out that air heaters are of 
special advantage where low grades of fuel are burned 
and where it is desirable to increase the furnace 
temperature. In such cases, Mr. Jacobus explained, | 
the increase of efficiency of the boiler or boiler and 
economiser as’ a whole may be greater than that 
corresponding to the amount of heat imparted to 
the air heaters, as the heated air may increase the 
efficiency of combustion to such an extent as to 
result in a greater gain in the heat absorption than 
that corresponding to the heat imparted to the air, 
although in the case of certain fuels an air heater may 
be undesirable on account of increasing the trouble 
with clinkers in the furnace and also because of the 
increased cost of repairing the brickwork. But as 
higher and higher efficiencies are sought, air heaters 
will, it is considered, undoubtedly be used to a greater 
extent, in the same way as economisers. Air heaters 
may, in common with economisers, give trouble 
in consequence of the sweating action of the gases, | 
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FIG. 97—DETAILS OF “THERMIX" AIR-HEATER } 


resulting in moisture and acid being deposited on 
the colder portions, and this, it is considered, is a 
matter which should be taken into account before 
deciding upon the use of this class of plant. 

Another American writer who has recently referred 
to the practice of pre-heating the air is Mr. C. F. | 
Hirshfield, chief of the research department of the | 
Detroit Edison Company. Within the past few years, | 
states Mr. Hirshfield, in a paper read before the 
American Society of Mechanical Engineers, another 
device has been introduced for conserving the heat 
otherwise lost in the flue gases. This is the air pre- 
heater. Air used for combustion must be heated to 
furnace temperature from the temperature at which 
it enters the furnace. Ordinarily this is done in the 
furnace at the expense of the heat liberated by the 
fuel. That part of this heat which is required to 
raise the temperature to a value equal to that at 
which the flue gases leave the boiler is wasted through 
the boiler damper. If a large portion of this heat 
could be conserved by transferring it from the flue | 
gases to the entering air by means of an air pre- 
heater, a fuel saving of 10 per cent. or more could be 
secured, It does not, the writer goes on to state, | 
seem probable that any such complete transfer 
could be effected in practice, but some fraction of it 
is certainly attainable. It appears as though a saving 
of 3 to 5 per cent. might prove possible. However, 
this device introduces problems of its own. It can 
be built comparatively cheaply, but its use involves 
additional flues and fans and power for driving the 
fans, so that the gross thermal gain in any case would 
be partly offset by increased thermal expenditure 
and increased capital charges. Further, it seems 
certain that air pre-heaters will present new cleaning 
and maintenance problems which will also yield 
items of expense which must be balanced against the 
gross thermal saving. 

In addition to all these considerations, we have | 
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another, which may prove of still greater importance. that the upper limit will vary with the type of stoker, 
We do not yet know the limiting temperature to which 


and it is obvious that it will vary with the rate of 


it is permissible to raise the air. The air supplied cOmbustion. 








for burning the fuel on the grate or stoker passes 
through that device and serves to cool it by removing 
| heat which is radiated and conducted to it. It is | representative of Emile Prat-Daniel and Co., Limited, 


| 


| 





FIG. 988-A GROUP OF 











“THERMIX' AIR-HEATERS 


Air heaters are being supplied in this country by 
Mr. 8. Utting, of 82, Victoria-street, who is the British 
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FIG. 99—-ARRANGEMENT 


AIR-HEATERS IN A POWER HOUSE 


certain that we can use air temperatures higher than | and in view of the opinions expressed by the two above 
those now commonly employed, but whether 150 deg., | American boiler éxperts, the claims made for the air 
300 deg. or 500 deg. Fah. is to be the upper limit is | heaters made by this firm are of considerable interest. 


still unknown. 


Mr. Hirshfield is inclined to think’ Mr. Utting points out that the use of evaporators, 
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live and exhaust steam, heaters, or the practice of in operation, 13 per cent. fuel economy was obtained, thick, separated by distance pieces which form alter- 
pleeding turbines, or the adoption of any other system and the boiler output was increased by 16 per cent. | nate sections for the air and gas. The distance 
for raising the temperature of the feed water, can be These ‘“ Thermix” air heaters have been installed | between the heating surfaces is about lin. Flexible 
made to result in a reduced capital expenditure by in various continental stations. At the Amsterdam | connections in the form of spirals are used to join 
the distance pieces together, and whilst these afford 
a flee passage for the gas or air, they exert a pressure 
at right angles to the plates, and give a rigid con- 
nection between the gas and air elements. Teats 
of flue gases made in front and behind these heaters 
are said to have shown that there is absolutely no 
leakage. A cross section of a continental station 
containing Babeock marine type boilers fitted with 
these heaters is shown in Fig. 99. 
| It may be of interest whilst dealing with the ques- 
tion of supplying air to boiler furnaces to consider 
one or two points concerning the modern Prat mecha- 
nical draught system, for which Mr. Utting is also 
the London agent. The chief features of the system 
are, of course, an évasé or conical chimney and an 
ejector through which hot flue gases or cold air are 
discharged by afan. The present system, which has 
now replaced the old system, is shown in Fig. 100, 
where it will be seen that the fan deals with a portion 
of the flue gases. This is the in-circuit system, 
whilst the other obsolete system—which is shown in 
| Fig. 101—is the out-of-circuit system. So far as 
| modern central stations are concerned, the cold air 
method is never used, for apart from the fact that 
PIG. 100- IN-CIRCUIT SYSTEM FIG. 101--OUT-OF-CIRCUIT SYSTEM FIG. 102—PORCED-DRAUGHT FAN the fan does not make contact with the flue gases, 
| it has nothing to recommend it. For a given duty it 
| requires nearly 100 per cent. more fan power and a 
dunuishing the surface of the economiser, and this | station, for instance, a heater of this type is in use | larger chimney as compared with that needed by the 
naturally results in the flue gases leaving the econo- | with a heating surface of 8100 square feet. At The | in-circuit system. The cross section of a power- 
miser at a temperature in excess of that which is | Hague station there are two “ Thermix’’ heaters, | house equipped in accordance with the old and new 
desirable in the interests of economy. The question 'each having a heating surface of 7550 square feet, | system is shown in Fig. 103, where the out-of-circuit 
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FIG, 108--BOILERS FITTED WITH IN-CIRCUIT AND OUT-OF-CIRCUIT SYSTEMS FIG. 104 -DOUBLE-FAN, FORCED-DRAUGHT SYSTEM 


of extracting the heat from the flue gases by means of | and at the new super power station in Paris there | arrangement with the large chimney is to be seen 
a heater which will raise the temperature of the air | are in all six heaters, two with 18,800 square feet | on the right and the modern system on the left. 
supplied to the boiler furnaces is therefore worthy of | heating surface, and four with 12,350 square feet. In these days the out-of-circuit. scheme is reserved 
consideration. The “Thermix” air heater shown in Figs. 97 entirely for very high temperature gases, such as 
Owing to the lower cost per unit surface of an air 
heater compared with that of a feed water economiser, 
the capital cost for a given amount of recuperation is | 
claimed to be greatly reduced. Taking, for example, 
the boiler exit gases at. say, 600 deg. Fah., and 
cooling them to, say, 300 deg. Fah., all the heat repre- | 
sented by this temperature drop could be transferred 
to the feed water or to the air for combustion. The 
capital cost of the equipment in the first case would, 
it is contended, be nearly double that of the air 
heater on an average installation. But unless feed 
water is available at a very high temperature, it is 
not considered good practice to dispense with the 
economiser. Moreover, if ail the heat mentioned were 
transferred to the air required for combustion, the 
final temperature of the air would be excessive. A 
study of a particular case would, it is believed, 
probably indicate that the best plan would be to 
reduce the feed-water economiser heating surface 
and add air heating surface, the result being that the | 
combined apparatus could be installed at a lower | 
cost than that of an economiser alone. 
Whilst the number of heat units actually returned | 
to the furnace may only represent about 54 per 
cent. of the heat in the fuel, this does not, as already 
mentioned, represent the only gain fo be derived | 
from the use of heated air. Apart from this direct 
saving of 54 per cent., the furnace temperature is 
increased. For a given evaporation, the use of heated | FIGS. 105 AND 106—ECONOMISER JOINTS 
air results in an increased boiler efficiency, and the 
flue gases leave the boiler at a lower temperature ‘ . 
than would be the case if cold air were used for com- | and 98 has been designed with a view to securing | those which are obtained from metallurgical furnaces, 
bustion. Careful tests made by the Paris Steam | simplicity, whilst. using parts which can easily be | &c. The most recent arrangement for the Jargest 
Users’ Association on a small Belleville boiler are | renewed. The heating surface consists of ordinary | power plants is shown in Fig. 104, where it will be 
said to have shown that with a ‘‘ Thermix”’ heater | flat commercial rectangular steel plates, about 3 mm. ‘seen that the chimney is provided with two fans, 
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placed inside the chimney base, so that a suction tan | (3) spraying the liquid into a vessel containing the gases. 


conduit is eliminated, and also the discharge bends, 
which, it is pointed out, give rise to loss. Although 
a portion of the main flue gases pass through the 
fan, no water-cooling arrangements are employed for 


the fan inner bearing. The small fan—shown at V | 


in Fig. 102—has been found to keep the inner bearing 
ecool,even when the gases are at a temperature of 
700 deg. Fah. In the case of the two-fan arrange- 
ment, the usual practice is to design the installation 
so that either fan will deal with the work when the 
boiler is working at full load, although the combined 
capacity of the two motors will not exceed that of 
a single-fan scheme designed for the -same duty. 
The fan rotors can easily be withdrawn for inspection. 

As regards economisers, it is well known that it is 
now common practice to fix them over the tops of 
boilers, with the object of saving floor space, and 
E. Green and Son, Limited, have paid a good deal 
of attention to this matter. The whole anit is 
enclosed in a single casing, and limitations of head- 
room are met by arranging the tubes horizontally 
at a very slight angle. Great care has been exercised 
im the design of the latest type to secure easy access 
to the parts and free expansion in all directions. 
For extreme boiler pressures the socket joints of the 
sections have: been strengthened. Hitherto the 
friction between the tube and header has provided 
the necessary resistance to internal pressure, and 
although this has enabled sections to stand extremely 
high pressures, the holding power has recently been 
increased by the provision of a ringstay joint, as 
shown in Fig. 105. This joint is made with an external 
ring plate and a split ring, which are passed over the 
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tube and are held m contact with the shoulder of the : 


tube by four set screws, which secure the ring plate. 
Direct pull tests have demonstrated that each of these 
joints is capable of sustaining a load of 20 tons, 
irrespective of the ordinary friction. 

Economisers with a width corresponding to ten 
tubes and containing four ringstay joints at the 
top and bottom in each section, are capable of resist- 
ing an internal pressure of 11,000 lb. per square inch 
over and above that sustained by the friction joint 
alone. The top headers, which are cylindrical and 
of the extended type, give access to all the tubes 
without the removal of the top branch pipe. A 
patented method of fitting the lids is shown in Fig. 106, 
this method having been adopted to improve the 
efficiency of the joint without interfering with the 
accessibility of the economiser when cleaning it 
or carrying out repairs. Strengthened economisers 
necessarily involve a larger outlay, but this is justified 
by the conditions which call for increased strength, 
for higher boiler pressures, mean higher temperature 
gases, and consequently more heat utilised by the 
economiser. It has recently been ascertained that 
under ordinary working conditions with feed water 
at about 100 deg. Fah., the average life of a Green’s 
economiser is about. fifteen years, and with feed 
water entering at 150 deg. Fah. the life should be a 
good deal longer. 





The Roturbo Gas Pump and Mixer. 


In many chemical processes it is required to produce 
a very intimate mixture between certain gases and liquids 
in order to dissolve the gases in the liquids or to allow 
chemical action to take place between the two. Various 
methods have been adopted to accomplish this, as, for 
example :—(1) Allowing the gases to bubble up through 
the liquid in a vessel or series of vessels; or (2) forcing 
the gases upwards through the inside of a tower down 
which the liquid falls in the form of a spray or rain; or 





All such methods are open to the objection that a really 
intimate mixture is not produced by reason of the fact 
that (in the case of No. 1) the bubbles of gas are of appre- 
ciable size, or (in cases 2 and 3) that the size of the drops 


| of liquid are too large, so that the whole of the gas or 
liquid does not come into contact with the other element. | 


Consequently, the process is slow and either has to be 
carried on for a considerable period of time, or else several 
vessels have to be used in series, which means a big 
initial outlay and large floor space. 

The Rees Roturbo patented gas pump and mixer illus- 
trated herewith has been designed to overcome the known 
defects of the above-named methods by creating a very 
intimate mixture and so effecting the uired solution 
or chemical action in the smallest possible time and space. 
It draws in the gases by creating whatever vacuum is 
necessary to give the required flow through the system, 
and mixes them inside the pump with the liquid which is 
drawn in through a se te branch, the mixture of gases 


_ and liquid being then discharged together into the receiving 


vessel. The device is the latest development of the Rees 
Roturbo patents which have previously been embodied 
in the Roturbo pressure chamber pump, jet condenser, 
and high vacuum air pump. Whereas the high vacuum 
air pump is designed to withdraw a relatively small amount 
of air from a high vacuum (usually for condenser or vacuum 
boiler work) the gas pump and mixer is i 

to draw large volumes of from a comparatively low 
vacuum and to mix them with the entraining liquid. 

The liquid with which the gases are required to be mixed 
is drawn in at the suction branch A where it divides and 
passes through the two es B in the casing into the 
circular inlets or eyes C of the rotating pressure chamber D. 
Here the liquid acquires pressure and is discharged through 
the slots or saw cuts E in the stationary ring F, sur- 
rounding the pressure chamber. The thin sheets of water 


G thus discharged pass across the annular space H into | 







Gas Inlet Pipe 


which the pump is attached at one end, as shown. 
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The 
gas pump draws the liquid from the farther end of the 
vessel through an internal pipe, shown dotted, and 
discharges the liquid which has been treated, together 
with the waste gases (mainly nitrogen from the atmo. 
sphere), at the end of the vessel nearest to the pump. 
The waste gases pass through the outlet R at the top of 
the vessel to the atmosphere. The liquid contained in the 
vessel is passed through the pump until it is romplotel, 
treated, and is circulated at the rate of about sixteen tim. 
an hour. The rapidity with which chemical action tak«< 
place — upon the velume of gas drawn in by th. 
pump. The carbon dioxide gas is absorbed into the liquid 
until the point is reached at which the action is complet. 
Previous to the installation of the Roturbo pump an: 
mixer the process was carried out by means of a tower 
The gases were drawn from the furnace by a fan and blow 1, 
in at the bottom of the tower, passing upwards to me« 
the liquid which was pumped to the top of the tower anid 
allowed to fall down to meet the upcoming gases. T},.. 
drawbacks to this system were the long time require: 
to complete the action and the large amo nt of carbon 
dioxide gas wasted by leaving the top of the tower withou 
being absorbed. In some processes in which it is ver, 
important not to waste any gas, a Roturbo gas pump i, 
used in conjunction with two cylindrical vessel» instead «: 
one. When the gas pump is circulating the liquid in tl... 
first of these vessels a pipe is taken from the outlet of thi. 
vessel to discharge any waste gases into the liquid in tl... 
second vessel in order that they may be absorbed instead «: 
being lost. The main use of this arrangement arises whe: 
the action is complete or almost complete and some of t!:- 
may consequently not be absorbed in the liquid in th. 
vessel. When the process is ended in the first vesse| 
the treated liquid is drawn off and the vessel re-charge| 
with raw liquid. The gas pump then circulates the liqui: 
in the second vessel, any waste gas being passed over int« 
the raw liquid in the first vessel and so on, the waste gas 
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which the gases are also free to enter through the gas inlet 
branch and the two casing passages K. The rim blades 
L are carried on the central disc M attached to the pressure 
chamber D, and as they rotate divide the sheets of water 
G into small sections, which act as water pistons when 
moving through the between the rim blades. 
These water pistons entrap the gases which enter the 
annular space H and sweep them forward into the discharge 
passage N, where they pass out in intimate mixture with 
the liquid through the discharge branch. 

The action is analogous to that of the pistons moving 
in the cylinder of a reciprocating compressor, the main 
difference being that the action is continuous, the small 
water pistons following one another in a continuous series 
through the passages between the rim blades. The sheets 
of water passing across the annular space H are thin, and 
consequently a large area is exposed for the solution ot 
the gases or for chemical action to take place. As the 
thin pistons of liquid pass through the passages between 
the rim blades L they break up into a very fine spray or 
mist in which the gases are intermingled. This mist is 
flung outwards as it leaves the rim blades all round the 
circumference into the dise e N, the process 
of breaking up the cohesive forces of the liquid and gases 
being thus completed so that the particles of each are very 
finely divided as they leave the pump. There are therefore 
three distinct portions of the pump in which action may 
take place, namely, (1) in the annular space H where the 
gases come in contact with thin sheets of liquid ; (2) in the 
passages between the rim blades L where the liquid is 
broken up into a fine spray: and (3) in the discharge 
passage in which the mixture of liquid and gases is flung 
outwards across the passage by centrifugal force. 

As an example of one of the processes for which the 
apparatus is used, it may be mentioned that a Rees 
Roturbo gas pump and mixer has recently been installed 
at the works of Messrs. Stainsby and Lyons, of Knotting- 
ley, Yorks, for obtaining chemical combination between 
carbon dioxide gas and an alkaline solution (carbolate of 
soda). The gas pump draws air through a coke furnace 
in which carbon dioxide gas is formed, and thence the 
gases of combustion pass through a length of pipe and a 
scrubber to the gas pump by which they are drawn in 
and mixed with the liquid. The alkaline solution is con- 
tained in a cylindrical vessel—shown at P in the above 
engraving—about 30ft. long and 4ft. 6in. in diameter, to 





from the first veesel in which the liquid is circulating always 
being passed over to the other vessel and vice versé. The 
Roturbo pump, we are informed, produces sufficient 
pressure in the one vessel to force the gas over into the 
other without the assistance of any other pump or fan. 





TELEPHONING BETWEEN MOVING TRAINS. 

Some experiments have recently been carried out on 
the Nord Railway of France with regard to the employ- 
ment of wireless telephony between moving trains and 
between a moving train and a fixed point. The first 
tests were made in November, and in the middle of 
December a conclusive test was carried out between 
Paris and Creil. The apparatus used was, it is said, 
quite simple. Wireless antenne were fixed on to a railway 
carriage and a compartment of the same carriage was fitted 
as a transmitting and receiving station. Between two 
telegraph poles by the side of the line horizontal antenne 
were fixed at a given point. This method of fixing the 
antenn# enabled the ordinary telegraph wires to be used 
by induction, and, in consequence, instead of a current 
of 3000 or 4000 watts being necessary a current of 44 watts 
was found to be sufficient. As soon as the train left Paris. 
@ wireless conversation was begun between the train and 
the wireless station at the Gare du Nord, and was con- 
tinued until the train arrived at Creil, 34 miles distant. 
Without any modification of the wave length, the voice 
remained equally clear whatever the distance of the train 
from Paris, and whatever its speed, which was at times 
50 miles an hour. Experiments are now, it is said, to 
be tried between Paris and Calais, and the tests will be 
continued until the results obtained have been perfected. 
It is hoped that it may eventually be possible to fit all 
trains with the wireless telephone, so that through the 
night and in times of fog engine drivers may be able to 
speak to signal stations and to other trains, and to receive 
their replies, thus further reducing the chance of accidents. 





Tue Melbourne Legislative Assembly has passed a 
Bill authorising the starting of electric railless tram 
systems in the outer suburbs of that city. 











es ee 


ne 


FREE 








TET V Ee eae 








De. 30, 1921 








THE ENGI RPE R 





Railway Matters. 


Tre Railway Board of India has sanctioned the detailed 
survey of a line from Agra to Bah and Batesar, a total 
distance of about 46 miles. 

Tur Wandsworth Borough Council is persevering with its 
agitation for the extension of the so, Fae South London 
Railway from its present terminus at Clapham Common to 
Tooting, Streatham and 

Ir is said that the London and South-Western Company 
has made an offer to the Government for a German 
floating dock. The dock would be stationed at Southatmp- 
ton, where it would help to relieve congestion. 

Tue Midland Railway Company's war memorial to its 
2833 employees was unveiled by General Sir Herbert 
Lawrence, who happens to be a director of the company. 
The memorial follows a design of Sir Edwin Lutyens. 


Tue railway commissioners of the various State rail- 
ways in Australia have decided to issue their respective | wrecked 
annual reports on a uniform system, so that an intelligent 
comparison can be made between the operations in the 
different States, 


As is generally known, a scheme is being devel: for 
a new road between Liverpool and Manchester for 
motor traffic. A recent suggestion is that one of the 

railways between these cities be c into.a roadway. 


Obviously the Cheshire Lines,is the one proposed. 


Ir is announced that Mr. G. H. Wheeler, who was lent 
in 1914 by the London and South-Western Railway to the 
Railway Executive Committee and was its from 
June, 1919, and on its dissolution, secretary to the Standing 
Committee of General Managers, has been inted 
traffic manager of the Somerset‘"nd Dorset Joint Railway. 


Tue common fund established under the London 
Electric Railway Companies’ Facilities Act, ms is to be 
varied. The proportions are to be as follows, the 
proportions being shown in brackets :—City and 
London, 6 per cent. (6) ; Central London, 16 (20) ; London 
Electric Railways, 41 (30); tan District, 12 
(12); London General Omnibus; 25 ( 

A VERY interesting exhibition, by Mr. E. C. 
Trench. the engineer-in-chief, has just been held in the 
shareholders’ room at Euston. It was an ition of 
architectural dra’ made by members of the engineer's 
staff in their spare time to qualify them for advancement 
in their profession. A model of the London and North- 
Western war memorial occupied @ prominent position. 


A CORRESPONDENT writing to the Railway Age (New 
York) about the Aberdeen-Penzance run, points out that 
it is not a “through sleeping car route,” and that only « 

‘‘day coach”™ runs through. He thinks the Americans 


would have managed things better, but “ it is not for us to 





Notes and Memoranda. 





Ly the construction of the New York State Barge Canal 
grain elevator on Gowanus Canal, New York Cit 
contractor, according to the News Record, 

concrete for the storage bins, which are 94ft. 8in. 

igh and cover a ground area 408ft. in length and 69ft. 4in. 

in width, out to out of bin walls, im thirteen days of two 
each. 


THE output of oil wells could, according to Mr, A. F. 
Dabel, who read a paper on the subject before the Institu- 
tion of Petroleum Technologists, be inereased greatly by 
proper operation. He says that ander present working 
conditions from 50 to 90 per cent. of the oil remains in the 


that a large proportion of this oil could’ be won 

by forcing air into adjacent wells. 

A BascuLE bridge at Gray's Harbour, Washington, 

which had a of 110ft. and a l6ft. eee 

Eads by rolling over backwards. new set 

Sa operating gear was beirg tested and was a. handled 
very caref 


wards into the water. 

Tut. idea of linking up slecill stations is a 
familiar one, and in a recent letter to eed World Mr. 
J. Mogford suggests that more ought to be done in this 
respect by gas undertakings. It is stated thet last year 


the Ministry of Health appointed a “ Regional 
Committee ” with gas 


: td 


dealing, amongst other matters, 





supply, and the trend of evidence favoured the linking up af 
existing works and concentration of manufacture. was 
suggested by witnesses that gas should be dealt 
with by commissioners, and that any facilities to the 
electrical industry should also apply to the gas ustry. 
Ix the course of a lecture before the Metal- 


Birmingham 
lurgieal Society, Mr. E. R. Taylor deseribed an unusual 
form of trouble which was experienced in the heat treat- 
ment of some smal! engine parts. ‘The right —< of 
hardness failed to develop, although thé 
quite up to specification. The eause was discovered to > he 
a current of air ing along the bed of the muffle, pro- 
ducing a film of oxidation on the surface of the steel. 
The matter was remedied by scattering emiall fragnients” 
of charcoal about the size of peas over the bettom of the 
muffle, the engine parts being put into thé muffle on a 
tray. The charcoal became oxidised instead of the steel, 
and the trouble was corrected. 

ReEPorTING on the deterioration of two reinforeed 
concrete bridges at Nashville, Tenn., the city engineer 
says that the work was conscientiously executed, but 
limestone screenings were used for the very fine aggregate 





criticise. Changing from one car to another, at a con- 
venient place, at bed time, is not an unmixed evil. Long | 
journeys have elements of tediousness. England | 
is not so slow as she is sometimes painted.” 

DvRING nine months 586 motor cars were destroyed at | | 
road level crossings on the Southern Pacific Railroad. 
These accidents led to 26 people being killed and 190) 
injured. Nearly 300 drivers of cars ran in front of, oF 
tried “‘ to beat” the train ; 126 ran into trains, instead of 
trains striking them; 76 stalled on the track, largely the 
result of waiting until on the track before shifting gears ; 
55 ran into and broke down crossing gate barriers; 28 
approached the track at high speed, whilst 5 ran down and 
injured crossing flagmen 

As a result of friend negotiations with motoring 
associations, the Great Westera Railway y an- 
nounces that it has agreed to a reduction of 10s. in the 
charge for the conveyanee of motor cars through the 
Severn Tunnel. The future rates will be 20s. if conveyed 

at owner's risk, and 25s. at com y's risk; coverings 
will be provi ise al Weebl soniieed. Motor cars 
are loaded at nearest station on either side of the 
tunnel, and the concession will be a boon to motorists who 
desire to take a short cut to or from South Wales and so 
a the additional 80 miles wi4 Gloucester. 

WE ee en on OS 13th 
inst t the Ch said that the rules of procedure 
of the pie Coe Tribunal—the authority established 
under the ys Act—had been sent in draft to the 
printers, and, oe ee ae | would have to be sub- 
mitted to the Lord the Lord President of the 
Court of Session, and the Minister of Transport, whiose | 
sanction would be before the rules could become 
effective. Meanwhile, the Tribunal had drawn up a short 
set of directions as a guide to intending applicants, so as 
to be in @ ition to receive a tions and make 
arrangements for giving them a These directions 
would be on gale at the Stationery : 


Section 63 of the Railway Act lays down that 
“ Arrangements shall be made for establishing for each 
railway company affected one or,more Councils, con- 
sisting of officers of the railway company and representa- 
tives of the men employed by the company elected by 
those men.”’ Sub-section 2 that the constitution and 
functions of such Councils shail ly be such as those 
laid down.in paragraph 16 st Whitley report. At a 
meeting of the Central Wages Board, on the 13th instant, 
a lively diseugsion arose on the delay in setting up these 
Councils, as the men, who had been promised representa- 
tion on the boards of directors, waived this right when the 
companies agreed to set up the Councils. 


In the course of their recommendations for the elec- 
trification of the South African Railways, Messrs. Merz 
and McLellan say that they consider it desirable that the 
standard electric goods engine should be‘capable of hauling 
a 1200-ton train com of loaded wagons at a speed of 
about 40 miles per hour on the level, or a train of 1800 tons 
at not less than 30 miles per hour, and that a speed of 
about 20 to 23 miles per hour up the ruling gradients 
should be maintained. The actual horse-power of the 
proposed standard goods locomotive under these con- 





in the concrete instead of sand. This limestone was the 
product of a quarry interspersed with seams of shale. 
The limestone ledges were of a superior quality of rock, 
but apparently no special precaution had been taken to 
exclude the shale. As a consequence, he is satisfied that 
the limestone screenings used in the mixing of the concrete 
of this structure were heavily charged with arzillaceous 
impurities, and that this admixture of shale was certainly 
one of the causes of disintegration in the concrete. 


A PLAN for heating the dams, valves, and gates of elec- 
tricity generating plant slightly above freezing point in 
order to keep them free from ice was outlined before the 
International Joint Waterways Commission in session at 
Ottawa, Canada, in November last. A new type of tur- 
bine, which the Ontario Hydro-electric Commission pro- 
poses to use in the scheme, was described by Mr. F. H. 

e Philadelphian engineer. Mr. John Murphy, 
electrical engineer to the Railway Commission, said that, 
in addition to heating the dams and gates, the 
within the power plant also would be kept at a tempera- 
ture above freezing point, thus eliminating any ice forma- 
tion, The subject of heating was brought up after Mr. 
Hugh L. Cooper, of New York, had predicted that ice 
jams w prove a serious problem in working out power 
development, schemes. 

THERE is Admittedly much to be said on’ 


grounds, according to Nature, in su of the argument 
for cheaper gas, especially in view of the great improvements 
made during recent years in gas free, and ir conse- 


quent wider on for the of living rooms 
which are in use for part of the day or For‘such 
poses, as well as for cooking, gas is still an ‘economical Kel, 
not so much on grounds of its initial cheapness (for it is 
a relatively dear fuel as compared with coal), as on those 
of convenience and cleanliness. It may, however, be argued 
or with even greater force that, for the ordinary 
iving rooms of a house, which require to be heated all 
day long, there is probably nothing more healthy and 
economical. than radiation from red hot semi-carbonised 
coke burning in an open fire-place, and that it is in such 
direction, rather than that of gas heating, that the 
ultimate solution of the domestic smoke nuisance mainly 
lies, although undoubtedly each method will contribute 
to the desired end. 

Txe waterproofing of irrigation canals is dealt with at 
some length in the Punjab Irrigation Technical Blue-book 
No. 20 by Mr. F. W. Woods. Commenting on the réport, 
Indian Engineering says :—‘* Mr. Woods’ conclusions may 
be said to be pessimistic as te the value of all the remedies 
which have so far been the subject of experi t. The 
mileage of any great irrigation project in India, of canals, 
distributaries and water-courses, is enormous; the cost 
of waterproofing to any great extent would be enormous 
also; and the lasting effect of any of the my orga is 
questionable. The percolation, moreover, is not 
excessive ; and inasmuch as it can generally be adequately | i 
dealt with. by means of surface drainage, it seems to be 
time that the experiments should for the present cease. 
This does not mean that the subject should never be 
revived. There may always be special localities where 
action is needed, and circumstances in the course of time 
may alter the whole position of affairs. But as-far as the 





ditions works out at about 2800 (ona usual one-hour test 
basis). This may be compared with the capacity of the 
present steam locomotives, which is in the neighbourhood 
of 1600 to 1400 horse-power. 


trials have progressed, and taking into consideration the 
evidence afforded both in India and elsewhere, the pros- 
pects of waterproofing canals on a large scale are dis- 


sand when the well is pronouneed as exhausted, and 


Miscellanea. 





A.prsparcu from New Glasgow to the Herald, of Halifax, 
Nova Scotia, states that English capital to the extent of 
po has been nd gant the development of 


Tae West Cumberland a Trades’ Association 
‘recently decided to reduce the wages of the workmen by 
2d. per hour at the end of the first week in January, and 
the charges to the publie by 3d. per hour. 


It was reported in Newcastle recently that the Nor- 
wegian State Railways have placed orders with local 
merchants for 20,000 tons of South Stetton steam coals 
at 23s. 10d: f.0.b., and 15,000 tons of Lambton at 23s. 7d., 
for shipment within two months. . 


Tue Yale and Towne Manufact Company, which 
is one of the largest manufacturers of locks and builders’ 
hardware in the United States, has announced that it 
will shortly establish a factory in Germany in order to 
avail itself of the low production costs prevailing in that 
country. 

Txe first oxygen factory in Ceylon has recently been 
started in Colombo. It is equipped with a Ruston-Hornsby 
thee ine of 130 horse-power, and is being run by the 


ne Company. It is intended to 
— ‘native of blow-pipe welding in the 


new factory. 

Tae regulation which insists that all goods imported 
into Canada capable of being marked, stamped, printed 
or labelled without injury, should be so marked in legible 
English or French words in a conspicuous place so as to 
indicate the country of origin, comes into force on 
December 31st. 

A wown-stor run of 6527 miles, which is said to be the 
longest on record, has just been accomplished by the new 
Pacific Steam Navigation Company motor boat Lobos, 
of 9000 tons Having left Liverpool on October 26th, 
the Lobos arrived at Bahia Blanca on November 20th, 
without once having stopped her engines. 


Tue metal market in China has assumed considerable 
proportions since the European War. Pre-war and post- 
war figures. of* metal im are as follows :—1913, 
Tis. 28,968,156; 1914, 28,420,632 ; 1920, Tis. 
61,565,175. An analysis of the imports shows iron and 
mild steel in the greatest quantity and at the highest value. 


THe manufacturers of electric vehicles have arranged 
to hold monthly meetings in New York City, commencing 
in December, when the most prominent men in the trade 
will k briefly on various phases of the industry. An 
electric vehicle show will be held in New York City, 
probably towards the end of January. The exhibition 
will be sponsored by the Edison Electric Company, A 
similar show held early this year was reported to have 
been highly successful from the manufacturers’ point of 
view, so it is probable that there will a record number of 
exhibits at the next exhibition. 


THE progress made by British civil aviation is empha- 
sised in the half-yearly report issued by the Air Ministry. 
Arrangements are being completed for opening “the 
Croydon-Lympne air route for night flying, the machines 
to be guided by a chain of aerial lighthouses, pilotage 
and coloured lights. The number of passengers carried 
‘was 31,853. Imports by air totalled £206,357, pao 
£110,400. Wireless apparatus will be made com 
= all machines carrying ten or more ngers, Prith a 

to minimising risks from fogs, &c., states the report 
which concludes ow martes predicting a chain of inter- Imperial 
air communication 


Tae Physical Society and Optical Society's annual 
exhibition, which is to be held on Wednesday and Thurs- 
day, January 4th and 5th, 1922, at the Imperial College 
of Seience, South Kensington, will be open in the after 
noon from 3 to 6 p.m. and in the evening from 7 to 10 p.m. 
Mr. A. A. Cam Swinton, M. Inst. C.E., F.R.S., will 

ve # lesture on “The Johnsen -Rahbek Electrostatic 
Foeph elephone and its Predecessors”’ at 4 p.m. on January 
4th and at $ p.m. on January 5th. Mr. F. Harrison Glew 
= ive & lecture on * * Radium : Its Application in Peace 

ar,” at 8 p.m. on January 4th, Professor F. J. 
Cheshine C.B.E., being in the chair. Other discourses are 
being arranged. All the lectures will be illustrated by 
experiments. Over fifty firms are exhibiting sc ientific 
apparatus and a number of experimental demonstrations 
have been 


A TECHNICAL society for the steel rolling and kindred 
trades has been formed in Sheffield, with the title “ The 
Rolling, F: and Tilting Trades Society.” Speaking 
at the meeting to inaugurate the Society, on December 
9h, Mr. C..S. Siddall, managing director of the Sheffield 
Forge and Rolling Mills, Limited, is reported to have said 
that the steel trade of the city was in jeopardy, owing to 
the dwindling supply of skilled rollers. Aithough the 
trade offered high wages and good prospects, it was at 
t impossible to replace the rollers who fell out, and 
he prestcted that when trade revived the mills and forges 
in ld would be unable to cope with the work await- 

ing them unless there was a change in the situation. The 
enormous wazes which had been thrust down the throats 
‘of the boys in the trade had been their ruination. Mr. 

Siddall is the first president. 


At a meeting in Dublin of the Institution of Civil 
Engineers (Ireland), Sir John P. Griffith, chairman of the 
Board of Trate Sub-committee on the Water Power 
Resources of Ireland, said that Ireland had been specially 
favoured by investigations of this kind. He did not want 
to belittle the country's resources of coal and peat, but 
it should be remembered that these were exhaustible 
sources of power. while water was perennial, and would 
last as long a8 solar influence evaporated water from the 
Atlantic. The keynote of the Sub-committee’s report 
was the storage of water. They must be prepared to 
sacrifice some interests to have proper storage, but he 
knew of hardly any country that was so favoured with the 
means of obtaining storage of water as Ireland. The Sub- 
committee had only dealt with the large rivers, and he 
expressed his conviction that what it had urged could be 





tinctly unfavourable.” 


done for every reasonably sized river in Ireland, 
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DECEMBER 30, 1921. 


The New Year. 


BEFORE our next issue appears a new year will 
have opened, and every one of us will be asking 
himself whether it is to be no more than a repetition 
of that just closing, or is to fulfil some, at least, of 
the high hopes with which the world was full when 


began. We shall, as is our custom, in the first number 
of January next look back on the past twelve months, 
and it may we worth while to-day to look ahead, not 
in a prophetic mood, but with a desire to indicate, 
as far as it may be possible, those things which it 
seems essential should be done if we are to emerge | 
from the depression in which for many months we | 
have been involved. And in the very forefront let | 
us express the confident belief that the “‘ slump” is | 
passing away and that before we come to another 
year's end trade will be well on towards its normal | 
condition. We say this less with any particular sign 
of improvement in our eye than with a mind to the 
past and with our attention fixed upon the cyclica] | 
changes in the condition of trade, which, though they 
may be almost as defiant of subjection to rule as the 
weather itself, yet appear to follow some law and not | 
to be purely capricious. Professor Pigou holds that 
the present depression is the natural sequence to the | 
boom which immediately’ preceded it. Here he 
admits cause and effect. May we not press the point | 
a bit further and say that slumps also are a cause, 
and in the end, by economic intricacies into which 
we need not enter, bring about a revival ? If it were 
not for these things, trade would remain st a constant 
level, and it is just as certain that the stone thrown 
in the air will come back to earth as that trade will 
recover. It is, we believe, on the turn ; it has ceased 
to move in the bad directon and should soon be 
moving once more towards the * boom,” which is a 

inevitable as the “ slump.” 

In the forefront of the things that are necessary to | 
encourage ,and facilitate the revival of business and 
manufactures we place, without hesitation, the reduc- 
tion of taxes. It would perchance be wrong to say 
that the high income tax was one of the chief causes 
that produced the depression, but there is, we believe, 
no single trade economist who is not convinced that 
one of the most important steps towards the recovery 
of trade would be made through the reduction of that 
tax. We need not go into the various fairly obvious 
effects that would follow upon the restoration to the | 


they will, rather than as they must under the direc- | 
tions of the Government, but we may allude to a 
important bearing on national energy. It is briefly 
who can keep all he earns will strive harder than the 
man who has to surrender a large portion of it to the | 
Government. Some years ago Mr. Ellis Barker 
sought to show that the high taxation which followed 





world which is likely to. be of interest to engineer» 


upon the Napoleonic wars drove this country into a | 
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period of astonishing activity and hard work, It 
may have been so, but of this we are sure, that the 
present high taxation is having, as one of its evils, the 
reverse eflect, and that energy is being retarded 
rather than encouraged by it. Next to reduction of 
taxation we should place as the need of the day the 
restoration of mutual confidence in workshop and 
factory. We are not concerned here with the rights 
and wrongs of capital, but to the workpeople we would 
with all earnestness, ‘‘ Whatever your views may 
| be about capital, let them for the moment lie in abey- 
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by some of your improvements,” Detailed psy- 
chology is the hobby of scientists. With it the em- 
ployer need not trouble himself; but the broad 
psychology of the factory he must understand. He 
|is a leader of men as much as a general is, and unless 
he understands his industrial army he must expect 
indiscipline and revolt. The third thing that is 
needed for the restoration of industry is the increased 
use of science. We place it third instead of first 
because it seems to us that at the moment all the 
|industries of the world might flourish on the amount 
‘of knowledge to our hand, and that if the book of 
learning were now closed we could for many years get 
on with little diseomfort and little lack of amenities. 
| But we have to look further ahead, and in this 
|country more than in any other. It must always be 
remembered that Great Britain could not by itself 
|support its present population save in a condition 
which would have to be described as poverty. We 
look to foreign countries for many of the necessities 
and commodities to which we have grown accus- 
tomed. We could not even satisfy our needs for food 
j}and clothing without the help of foreign lands, to say 
| nothing of many and many of the things that add to 
| the pleasure, comfort and well-being of life. Literally, 
| we live on our foreign trade, and only so long as we 
can keep that trade shall we remain a great nation. 
| Apart from coal, there is hardly a single raw com- 
modity which other countries desire to take from us 
direct. They want, or they are prepared to accept, 
our manufectures in return for the food, ores, cotton, 
|tea, and so on that they can provide. We must, 
| then, for our very existence look to the improvement 
| of our manufactures to increase our power to barter 
with foreign countries for their products. Through 
science, through research, we may increase the merits 
of our goods or the rapidity with which they may be 
| produced ; without science we must see other nations 
beating us in the bid for markets once ours. Finally, 
| the last of the forces making towards recovery which 
| we shall mention, we place the spirit of adventure. 
| There is a good deal of truth in the charge that British 
manufacturers hesitate to take up new processes and 
to venture upon costly experiments. It may be that 
such cautiousness is inherent in the nation and cannot 
be overcome, and that fight as they may against it, 
the adventurers will always find themselves checked 
and foiled by timid and prosaic shareholders. Yet 
we do not think it is. We believe the old spirit of 
venture is still with us, and that it will revive at the 
| country’s need for the country’s good. 
| There are many other lines of progress open. Each 
advocate will support his own, one urging the exten- 
| sion of knowledge, another the repression of alcohol, 
| a third the increase of agriculture, and soon. But we 
are not in search of a panacea. We are not seeking 
for something that will cure our troubles all at once ; 
rather are we endeavouring to outline a broad high- 
| way on which there are many signposts ; and we are 
under no manner of delusion that we can come to the 
| end of that road by any means but strenuous slogging 
along, for after all is said and done we may improve 
the surface a little, we may avoid the pitfalls, but 
success only comes from hard work and unfeiling 
| courage. 








Railway Rates. 


Tue railway companies are in the same quandary 
as other business firms. They cannot drop their 
prices unless the things they, in their turn, buy are 
 aleo cheapened. The companies are willing to sell 
|their commodity—transportation—at a lower rate 
| provided that the commodities they have to purchase 
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—labour, coal and material—cost them less. The 
trader, on the other hand, says he would willingly 
lower his prices were the cost of carriage reduced. 
Thus we reach an *mpasse from which one or other of 
the parties apparently must recede. To decide which 
of the two should make the first move is extremely 
difficult. In fact, we do not know that judgment 


| 


could reasonably be given against either side. Yet | 


we think the railway companies ought to do something 
more than grant the poor concessions that are to come 


into force on January Ist, and that on the whole they | 


are now in the better position to make a start. But, 
to be strictly just to them, it must not be forgotten 
that for seven years they were not allowed to conduct 
their business on commercial lines, and it was handed 
back to them in August last with trade at its worst, 
rates at their maximum limit, and a high pay roll. 
It has been urged that a reduction in rates was due 
when control ceased; that the increase made on 
September Ist, 1920, was at such a percentage as 
would produce, in the eleven months thence to the 
end of control in August, 1921, the estimated defi- 
ciency of that period and of the then expired first five 
months of the financial year which began on April 
Ist, 1920. This increase was, in fact, made with the 
idea that the close of control would find the deficiency 
swept away and that a reduction in rates would be 
possible. Not only was this reduction made imprac- 
ticable by the coal dispute, but the state of trade 
since has not encouraged the consideration of the 
question. Let it be remembered, too, that under 
Section 3 (le) of the Ministry of Transport Act, 1919, 
any rates in force at the end of control were to remain 
unaltered for a period of eighteen months thereafter. 


Why, it may fairly be asked, do we, in the face of 
these facts, suggest that the railways should make 
greater concessions than they have done? The 
answer is that they would be the first to benefit by 
any revival. Just as railway rates touch every item 
of production, so does an improvement in any branch 
of trade reflect on railway receipts. They are, too, 
protected now, as they have not been before, against 
any unremunerative reduction becoming permanent. 
Another factor which is of much moment is the 
gradual fall in the wages bill. As from January Ist 
a further four shillings per week will be docked off 
each man’s bonus, and a saving of five or six millions 
a year will be realised. The cost of labour is likely 
to be yet further reduced in the near future by a 
modification of the service conditions the companies 
were compelled to accept during the period of control. 
The men’s unions are unlikely to compromise on the 
principle of the eight hours’ day, but their leaders 
have expressed the opinion that eight hours’ pay does 
imply eight hours’ work in return—a useful admis- 
sion. If the companies will bring themselves to meet 
the men’s unions in the same spirit as that which 
prevailed when they were both against the Govern- 
ment there is a chance of many of the costly eondi- 
tions of service being modified and made less irksome 
to the companies, This, though, will not be made 
possible by the repudiation, which some companies 
are said to entertain, of the agreement to provide 
Whitley Councils. The men had the chance to be 
represented on the boards of directors, but very much, 
it is said, to Sir Eric Geddes’ annoyance, they aban- 
doned this course in favour of the scheme outlined 
in Part IV. of the Act, which includes these Councils. 
The men will be much upset by any attempt to avoid 
their introduction. 

We fear that one of the most potent reasons 
why so little is being done for traders by the com- 
panies is that the railways have adopted a policy of 
rigid economy because practically all of them are 
about to undergo a form of valuation. All are to be 
grouped, and the percentage value that each com- 
pany in a group will bear to the whole group will be 
gauged on a revenue-earning basis. The figures for 
1913 will play a very important pert in arriving at 
these values, but if there be a chance of showing that 
in some direction or other 1913 was not a typical year, 
and that to-day’s results are the better test, we may 
rest assured that strenuous efforts will be made to 
get the later figures accepted as the criterion. Such 
being the case, it is natural that every company 
should put its best foot forward just now, and by 
swelling the receipts in every conceivable way and by 
avoiding the expenditure of every possible penny, 
present its financial position in the most attractive 
light. Therein, we imagine, lies the cause of the small 
concessions Offered by the companies. The smaller 
lines have, as yet, an equal voice with the bigger, and, 
as small and great are so closely inter-related in their 
arrangements with each other, it is impracticable for 
the bigger companies to strike out a line of their own. 
When the Rates Tribunal is in full working order 
something may, under Section 35 of the Act, be done 
on the initiative of the various trading associations, 
but it to be hoped that before then the companies 


| 


will realise that they may with safety go much further 


than they have gone and thus show a public spirit 
that would be to their crédit; that would give an en- 
couragement to trade which it sadly needs and that 
could hardly fail to benefit the companies themselves. 


Literature. 


Dock and Lock Machinery. By W. Henry Hunter. 
London: Constable and Co., Limited. 1921. 17s. 
net. 

Tue publication of the late W. H. Hunter's mono- 

graph on the machinery of docks and locks, which, 

we believe, was in preparation before 1914, was 
delayed first of all by circumstances arising out of 

the war, and secondly by the author's death in 1917. 

At length the volume has been completed by additions 

and revisions made by the author’s late chief assistant, 

Mr.-J. A. Orrell, and has now been published as one 

of the series of “‘ Glasgow Text. Books,” 

As a result of this delay in publication the informa- 
tion contained in the book is not in every ease up-to- 
date, but this defect is not serious, for comparatively 
little work of magnitude in connection with docks 
and locks, completed or begun, on this side of the 
Atlantic at any rate, has been done during or since 
the war period. There are, however, certain recent 
dock installations, such as the new dock of the Port 
of London Authority, the Gladstone wet dock at 
Liverpool and the Bombay docks, in addition to a 
large number of important works in North America, 
which exhibit developments in the design of operating 
machinery well worth recording in a work of this 
character, and it is, we think, to be regretted that 
Mr. Orrell has not supplemented the original work by 
the inclusion of descriptions of them. 

But, after all, the more important and valuable 
part of a technical work, written, as are so few 
engineering works in the English language, by a 
recognised authority on his own subject, is the 
critical examination of design in the light of the 
records of practical experience of many years. The 
mere technical description of the latest example of 
this or that type of appliance is of secondary im- 
portance. The critical opinion and experience of a 
man who was the engineer and later the consulting 
engineer to the Manchester Ship Canal Company, 
and a member of the Board of Consulting Engineers 
on the Panama Canal, are of value not only to students, 
but to older engineers. 

Mr. Hunter regrets in his preface the “good old 
days,’’ when “‘ some of the treatises and reports which 


were issued from the studies or the offices of the fathers | 


of modern engineering were full of interest and even 
of romance ; while in particular cases the quaintness 
of their restrained humour was irresistible,’ but now 
*“conventionalism holds sway over the minds of 
students and of men and frowns on any attempt to 
make technical treatises readable whatever the sub- 
jects of these treatises may be.” Nevertheless, the 
author has succeeded in making his work not only 
readable but even racy in parts, and that without 
any sacrifice of lucidity or accuracy of expression. 
‘We would that the same could be said of a greater 
number of modern technical books. 

As to the scope and contents of the volume, it must 
be stated at once that the author regards the title 
of his work in a limited sense, and includes in his 
survey only the operating machinery for dock 
entrances and Jocks. He does not include even the 
design and construction or the relative merits or 
demerits of gates and caissons, but, on the other 
hand, he devotes considerable space to the machinery 
for operating these essentials to a dock or lock 
entrance. All dock equipment, such as cranes and 
pumps, which is not a part of the dock structure, is 
excluded from the author’s purview. In short, the 
subjects dealt with are gate and caisson machines, 
dock and lock sluices, and capstans and other gear 
for moving ships in dock entrances. In an intro- 
ductory chapter it is recalled that in 1887, when the 
locks for the Manchester Ship Canal were being 
designed, their dimensions were determined to 
enable the locks to pass any steamer afloat at that 
time, with the exception of one vessel of abnormal 
proportions, viz., the City of Rome, and, of course— 
although the author does not mention it—the old 
Great Eastern, which at that date was still afloat 
but laid up. The locks were built of 600ft. clear 
length, 65ft. wide, and with a minimum depth over 
sills of 28ft. In the year 1905 a similar problem was 
considered by the International Board of Consulting 
Engineers for the Panama Canal. The dimensions 
of the Panama locks ultimately decided upon were 
“usable” length 1000ft., width 110ft., and depth 
on sills 45ft. It is of interest to compare the cubic 
contents of the locks in two great waterways whose 
periods of construction are separated by less than 
twenty years. The Manchester locks have a capacity 
below the water line of 1,092,000 cubic feet, while the 
capacity of the Panama locks similarly calculated is 
5,296,500 cubic feet. This comparison emphasises 
the advances which have been necessary in connec- 
tion with the design of lock and gate machinery to 








keep pace with the increased dimensions of entrances. 
In this_introductory chaper the history of dock 
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gate machines is traced from the early forms of 
balance beams on old canal lock gates and the 
quadrant and pinion opening gear to the advent of the 
Armstrong hydraulic opening gearjin the middle of 
the 19th century. A description is given of the 
quadrant gate machines in use on the Weaver Naviga- 
tion way half a century ago, which are still working 
and efficient. 

To gate machines of the winch type the author 
devotes little space. He gives an adequate descri; 
tion of early forms, and admits the advantages which 
attach to this simple type of opening and closing gear, 
* The first of these advantages was that the motive 
power could be attached to the gate at a point in the 
mitre post which was coincident with that of the 
centre of pressure on the gate, and the second was 
that the type could readily be adapted to operation 
by power of any sort, whether steam, hydraulic or 
electric.” Numerous commercial graving docks of 
not inconsiderable size constructed in recent years, 
particularly on the North-East Coast, have been fitt«d 
with winch opening gear, either manual or electric, 
with satisfactory results, and there is no question 
that for docks of this description, the gates of which 
may have to be operated infrequently, the type ix 
both satisfactory and economical. A perusal of Mr. 
Hunter’s pages might give the impression that winc|, 
machines are things of a past age, whereas their 
modern development is well worth record in his 


The second chapter is devoted to the history and 

development of the Armstrong hydraulic § gat« 
machines, the first of which was fitted in the lock 
entrance at Grimsby in 1851. Probably few engineers 
passing through the Grimsby docks are aware that 
the conspicuous tower near the entrance, 200ft. in 
height, is an essential item of this early hydraulic 
installation, and was erected to provide a head oj 
water for the working of the hydraulic machiner, 
at a time just prior to Armstrong’s introduction of the 
hydraulic accumulator. The Grimsby installation 
was followed, during a period of about forty years, 
by a long series of hydraulic gate machines for docks 
and locks in all parts of the world, all of which, 
although differing in many respects as regards the 
design of the hydraulic gear, were of the chain type. 
the gate leaf being moved by means of chains 
worked by the gate machine. About the year 1890, 
when the gate machines for the Manchester Shi, 
Canal, an installation comprising in all fifty-six 
complete sets of machines, were in course of erection, 
Mr. H. M. Brunel suggested a form of direct-acting 
gate machine, which was ultimately constructed by 
the Armstrong firm and applied to the original en 
trance to the Barry docks. From this time onward 
practically all the gate installations produced by the 
Elswick firm have been of the direct-acting ram 
type, but certain obvious disadvantages inherent in 
the original idea have been overcome by the intro- 
duction of the well-known “* Crocodile *’ beam, which 
has been a feature of direct-acting machines since 
it was first used in the Lady Windsor Lock at Barry 
in the early ‘nineties. 
Considerations of space prevent extended reference 
to the interesting subject of the development of the 
Elswick gate machines ; the author’s chapter is full 
of useful information and well illustrated. Inci- 
dentally portions of the descriptive legends of Figs. 
15 and 16 should be transposed. 

In Chapter III. the novel type of gate machines 
adopted for the King George Dock at Hull, opened 
almost.on the eve of the war in 1914, is described. As 
far as we are aware, this type has not been used 
except by the North-Eastern Railway Company. The 
machines were constructed by the Hydraulic Engi- 
neering Company, Limited, of Chester, and the 
design is known as the “‘ Norfolk ”’ type. The feature 
of the design is a submerged boom or strut acting on 
the gate about the centre of pressure, the strut being 
operated by wire ropes worked by hydraulic gear 
placed in a chamber above water level. An ingenious 
device in the form of a “ limpet ” cofferdam, fixed to 
the curved face of the gate, closes the strut chamber 
and vertical rope chase when the gate is hove back 
into the recess, and the submerged spaces can then 
be pumped out for examination. The whole arrange- 
ment is theoretically simple and beautifully inge- 
nious. In the words of the author, “ Time alone will 
prove what the permanent value of this device is, but 
the method has already been successfully tested in 
practice with the machines at the entrance to the 
King George Dock.”’ Unfortunately, Mr. Hunter's 
collaborator does not supplement the description by 
any information as to the working of the machines 
after seven years of service. We believe some trouble 
was experienced with the wire ropes, but this, no 
doubt, has been overcome. 

Chapters IV. and V. are devoted to a description 
of the electrically operated gate machines on the 
Panama Canal, the Erie Canal, and in the lock of the 
Keokuk dam on the Mississippi River. While direct- 
acting electric gate machines have obtained no 
standing in the British Isles, on the Continent of 
Europe and in America they have largely superseded 
the hydraulic machines in modern works, and in these 
chapters Mr. Hunter describes the most noteworthy | 
of modern .examples of American practice. The: 
salient feature of the “ Schildhauer ” machines used! 
in the Panama lotks is a horizontal spur wheel of | 





large diameter to which is linked a direct-acting 





of 
he 
he 
of 
he 
fa- 
ng 


or 








Dec. 30, 1921 


THE ENGINEER 





709 








connecting-rod or boom attached to the top of the | under certain conditions are well worth noting. This 


gate leaf. The spur wheel is rotated through a half- 
circle by means of electrically driven spur gearing, 


Turning to the Erie Canal—a part of the great New | extracts from 


York State barge canal system—here again we find 


electrically driven spur gearing, but in this instance | have been the result of electrolytic action on the 


the spur pinion engages with a rack mounted on a 

steel boom or spar, the fixed end of which is attached 

to the head of the gate leaf. The gear is not unlike 
that used on the original Kiel Canal. The machines 
at Keokuk are generally similar to those at Panama, 
but show some interesting variations. 

The chief part of the chapter (VI.) devoted to 

machines for working caissons deals with hauling 
machinery for sliding and rolling caissons. Several 
of the most recent and largest caisson installations 
are described, including the machinery for the large 
sliding caissons at Portsmouth and Rosyth and at the 
Gladstone Dry Dock at Liverpool. The Portsmouth 
machinery is driven by compressed air, while the 
Liverpool and Rosyth installations are both elec- 
trically operated, The rolling caissons described by 
Mr. Hunter are for the most part examples of old 
designs, but he mentions some examples of com- 
paratively recent. date, including the three caissons 
at the entrance to the Zeebrugge-Bruges Canal, com- 
pleted in 1905. These caissons are electrically hauled, 
and, as the author points out, became of considerable 
interest during the war. The author, however, was, 
unfortunately, incorrect in stating that the caissons 
were wrecked by the Allies during the enemy occupa- 
tion of Zeebrugge. As a matter of fact, in spite of 
continuous efforts on the part of the British Navy and 
Air Foree bombers, particularly in 1917—18, remark- 
ably little damage was done to the Zeebrugge works, 
including the caissons. The Germans had protected 
the caisson chambers and machinery by massive 
reinforced concrete shelters, and up to the time of the 
evacuation of the Belgian ports by the enemy, 
practically no damage was done by Allied gunfire or 
bombs to the caissons or their machinery. in spite 
of continued efforts to wreck them. On the eve of 
the evacuation the Germans attempted to destroy 
the two caissons in the lock, as well as the spare 
caisson, by detonating explosive charges inside the 
hulls, Although damage was done, the results of the 
German demolition efforts on these works, as well as 
generally in connection with the Belgian ports, were 
extraordinarily slight, and when the caissons came 
to be repaired in 1919 by the British Admiralty on 
behalf of the Belgian Government the necessary work 
was found to be comparatively small in amount, 
Incidentally, it is interesting to note as indicative of 
the belief on the part of the Germans that they would 
remain permanently in possession of the Belgian 
coast, that a short time before the evacuation they 
commenced the fitment in the caissons of improved 
sluices, These are of undoubtedly better design than 
the original sluices, but the work could not have been 
considered necessary for the purposes of temporary 
occupation. These improvements, begun by the 
German military authorities, were completed under 
the direction of British officers ! 

We have no space to review fully the interesting 
chapters on paddles and sluices. The usual patterns 
of dock sluicee in use in Great Britain are fully 
described, and the evolution of the cylindrical or 
equilibrium sluice valve from the early examples of 
the middle of the nineteenth century to the giant 
shuices.of this type installed in the Panama Canal 
locks is traced. The only British examples described 
by Mr. Hunter are the cylindrical sluices in the river 
Weaver locks, constructed about 187. Mr. Hunter 
does not record the interesting fact that these sluices 
were designed by Mr. Stoney, well-known later in 
connection with his roller sluices. The author appears 
to have been under the impression that no valves of 
this description have, since the Weaver examples, 
been used in this country. He says: “. . . . 
difficulty was experienced in the wear of the tapered 
foot of the cylinder, and of the conical seat into which 
the foot was fitted, which were formed of cast iron 
and were turned and bored, as the machined faces 
wasted under the scouring action of the water. This 
is not so serious a matter as the indraucht of air, 
which of itself served to condemn the type of sluice 
as originally designed for lock purposes, with the 
result that for years the construction of lock sluices 
of the cylindrical valve type was abandoned. Yet 
the type remains, the principle is right, and can be 
usefully employed for sluices or valves of considerable 
dimensions. That this view was taken by 
the designers of the locks on the Panama Canal is 
evident, for . they adopted the cylin- 
drical valve for a number of special sluices in the 
central piers of their great twin locks. It also seems 
to be evident that in the design of their sluices they 
followed the lead of some of the continental engineers, 
who had recognised the inherent defects in the original 
design and had set themselves to remove their defects 
by improvement in construction.” . 

As a matter of fact, numerous examples of cylin- 
drical valves, designed by Mr. Moncrieff on lines 
developed from the old Stoney sluices, are working 
to-day with satisfactory results in graving docks on 
the North-East Coast and elsewhere, some of them 
constructed as far back as 1905. 

' The author’s remarks and warnings on the subject 


of the disastrous results of electrolysis and corrosion | of the hard face suffers to some extent. The various 


is a subject which at present is only partially under- 
stood and is a prolific field for investigation. The 

the Panama Canal Report for 1916, 
which are quoted in an appendix, show how serious 


valves of the canal locks. 

Other chapters describe various types of roller 
sluices in use on the Panama Canal and elsewhere, 
the old wheel and axle sluices in the Weaver Naviga- 
tion and the modern counterparts on the New York 
State Barge Canal, As to the relative merits of the 
free roller type and the wheel and axle design, the 
author held the view that, on the whole, the advan- 
tage inclines to the side of the latter. A chapter is 
devoted to the interesting and exceptional syphon 
lock at Oswego, on the Erie Canal, completed in 1910, 
another discusses the pros and cons of the provision 
of hauling machinery for moving large ships in locks 
and dock entrances, and describes the types of 
capstan or rack locomotive suitable for the purpose. 
As to locomotives, we think the Panama Canal is the 
only instance in which these are used up to the present. 
The two concluding chapters deal with the relative 
liability for damage of the shipowner and the dock 
owner, an important matter not to be overlooked 
by dock designers, and the relative advantages of 
hydraulic and electric power for dock-operating 
machinery. The author sets forth the pros and cons 
of the two systems of power with such careful judg- 
ment and in such detail that an attempt to summarise 
his conclusions in a few words would convey but an 
imperfect and misleading view of a valuable contribu- 
tion to a discussion which has exercised the minds of 
of engineers for a generation. 
This book is not “‘ scissors and paste,” but is largely 
the record of the ripe experience of a man who knew 
his subject, and not only designed works, but had to 
operate and maintain them. 





The Case-hardening of Steel. By H. BREARLEY. 
London: Longmans, Green and Co., 39, Pater- 
noster-row, E.C. 4. Price 16s. net. 


MODERN developments in steel metallurgy make it 
increasingly important that those engaged in engi- 
neering works should have more than a rudimentary 
knowledge of the various types of steels now avail- 
able, and also a proper understanding of their con- 
stitutions and treatments. One of the most useful, 
little understood, and perhaps most abused 

to which various steels are now submitted is that of 
case-hardening, and Mr. Brearley is much to be con- 
gratulated upon this second edition of his well-known 
book, “‘ The Case-hardening of Steel.”” In his preface 
it is stated that “the chapters are arranged so as to 
appeal at once to the workshop experience and 
observations of craftsmen,” and that “it was not 
found possible, however, to separate the subject into 
practical and theoretical divisions, nor is any such 
distinction desirable.’’ In these few words the book 
is well described. It is essential that books of this 
kind shall be written so that they may be imme- 
diately taken advantage of in manufacturing routine, 
and it is quite clear that the practical manipulation 
is so dependent upon a theoretical aspect that the 
two points of view become inseparable. 

The various chapters provide a satisfactory and 
reliable guide to practice for those interested indus- 
trially in using the process of case-hardening. The 
theoretical principles are well explained, but what is 
almost more important, is the general handling of the 
subject from the practical point of view. The illus- 
trations are numerous and chosen well with a view to 
illustrating concretely the points dealt with in the 
book. 

The volume is divided into eleven chapters, each 
dealing with a different aspect of the case-hardening 
process. The structural changes occurring in steel 
with the variation of temperature and treatment are 
well discussed in Chapter 2. In Chapter 3 the nature 
of fibre—-<o dear to the heart of some of our engineers— 
is explained. Mr. Brearley’s dissertation on ‘‘ What 
is Fibre ? ’ is of much interest, although his view that 
“‘ a erystalline fracture usually means an intercrystal- 
line fracture, i.e., the material has separated into two 
or more pieces along the junctions between the 
crystals,” is rather open to debate, and it further 
requires some little imagination to follow him in his 
explanation that under certain conditions slag streaks 
may be of value. Chapter 4, dealing with the pro- 
perties and defects of hardened cases, is admirable 
and should be read by everyone interested in the pro- 
duction of hard steel surfaces. The cause of cracks 
and soft spots is dealt with in a manner which would 
have been impossible to one who had not personally 
had much practical experience in this particular 
field. In Chapter 4 will be found a discussion upon 
the various kinds of steels available and their respec. 
tive merits for the purpose of case-hardening. It is 
important that the engineer should appreciate the 


in studying the precise treatment necessary for that 
steel so that the best results may be obtained from it. 
Many interesting features are discussed, notably 
amongst which is the fact well known amongst metal- 
lurgists, that if special alloys are used for strengthen- 
ing the core, the result is generally that the quality 


studied by Mr. Brearley, and the result of his work is 
reflected in Ch ¢r 7. The different methods syail 
able for the testing of the hardness of case-hardened 
surfaces is carefully discussed in Chapter 8, but we 
suggest that Mr. Brearley’s admiration for the file 
test is perhaps a little overdone. It is customary in 
workshop practice to swear by the filing effect, and it 
is not generally appreciated how variable may be the 
hardness and the design of the file, The Shore 
scleroscope described by Mr. Brearley is certainly a 
more exact and quantitetive method of testing. On 
page 135 will be found the sentence, “ Almost 
invariably a case-hardened object is safe enough to 
do its work without being seriously strained, because 
the case is much too fragile to withstand repeated 
stresses, even within its elastic range.’’ This sentence 
is a little involved and the meaning is not clear, 
particularly in view of the fact that within the true 
elastic range all steels will satisfactorily respond to 
the stresses to which they are subjected. In an 
excellent survey of the various steels available for 
automobile construction the author does not hesitate 
to state his own personal opinion. He seems to have 
thoroughly made up his mind that vanadium is a 
valueless addition to chromium steels, although it is 
very doubtful whether the many users of chromium- 
vanadium steel would concur in his conclusion. 

Chapter 10 on “ Hardening and Tempering” is 
perhaps the best chapter in the book and merits the 
most careful attention from all craftsmen. On page 
188 is an illustration of a mild steel dise distorted by 
repeated quenching. This illustration brings well 
home to the hardener the fact, not as well kept in 
mind as it should be, that the distortion which may 
eecur during the hardening operation is extensive. 

In conclusion, it can be stated without any doubt 
that this second edition of Mr. Brearley’s book will 
prove an extremely valuable guide and friend to 
anyone interested in the art of case-hardening, par- 
ticularly to those actually responsible for the control 
of the industrial process. 


Thermo-dynamics. By J. E. Emswiter. New York 
and London: McGraw-Hill Book Company, Inc. 
1921. Price 18s. net. 


Tue author of this work is the Professor of Mech- 
anical Engineering in the University of Michigan, 
and we judge that he is an earnest and competent 
teacher. He admits in his preface that the subject of 
thermo-dynamics has already been covered by many 
able writers, but he is convinced that there is some- 
thing to be accomplished in the manner of its presenta- 
tion. There is no doubt that many of the books on 
thermo-dynamics hitherto available to the student 
do not present the subject in a very attractive form, 
and the engineering student in particular using such 
books may for a considerable time fail to see the 
importance of the subject. 

Professor Emswiler endeavours, right from the 
beginning of his book, to interest the engineering 
student in a practical way. After a couple of pages of 
introductory matter on thermo-dynamics and energy 
he examines the steam power plant considered as a 
heat engine. He then considers the working sub- 
stance and proceeds to the study of pressure-volume, 
temperature-entropy, and Mollier diagrams, The 
conception of entropy is fully explained in a simple 
way, which even a dull student should readily follow. 
Space does not permit of detailed mention of all 
the sections of thé subject treated of in the eighteen 
chapters of the book, but practically all that the 
ordinary engineering student requires to know of 
thermo-dynamics is covered in a very satisfactory 
manner. A knowledge of elementary mathematics 
is all that is required by the student using this book, 
and only for a small part will he require an elementary 
knowledge of the calculus. 

There are xv. + 266 pages and 124 excellent 
illustrations. Numerous examples are fully worked 
out in the text, and most of the chapters are followed 
by problems, by means of which the student may test 
his knowledge ; the value of these problems would, 
however, be enhanced if the numerical answers were 
given. The work throughout is written in a clear and 
irteresting manner and reflects great credit on the 
author. The paper, printing, and binding of the book 
are excellent, but the price, 18s. net, is high, especially 
when it is remembered that the subject dealt with is 
only a section, treated in an elementary way, of the 
larger one of heat engines and power plants, which 
the engineering student taking thermo-dynamics will 
be trving to cover. 





Tue first volume of the Journal of Indian Industries 
and Labour, issued by the Government of India Depart- 
ment of Industries, is now complete with the issue of 
Part IV. To this part of the Journal Mr, B. Abdy Collins, 
Director of Industries, Bihar and Orissa, has contributed 


importance not only of selecting a given steel, but also | an interesting review of the industrial situation in Chota 


Nagpur and Orissa, touching on the natural resources of 
the tract, which “ contains nearly all the coal and most 
of the iron ore hitherto located in India, besides other 
minerals, such as copper, chromite, mica, limestone, 
manganese, monazite, graphite, bauxite, china clay and 
fire-clay."’ The article includes a survey of the great 
metallurgical works already established, the schemes in 
hand for their development, and for the institution of 








in connection with submerged valves and sluices 





carburising reagents have, in the past, been well 





new subsidiary industries. 
























































































Some Tests on Borneo Timbers. 


By Professor MIDDLETON SMITH, M.Sc. University of 
Hong Kong. 


In the Far East, and especially in China, there 
is a difficulty in obtaining exact data about local 
products. 
have practically no knowledge of, nor instinct for, 
real scientific exactness. That was a feature which 
quickly impressed the writer when he made Chinese 
friends. In the course of time it became necessary 
for him to give an opinion concerning the value of 
various woods grown and used in this part of the 
world. It soon became evident that the most 
satisfactory method of deciding the point was to make 
a series of tests. Upon inquiring locally, it was 
found that there was very little information available. 
Just about this time Mr. D. M. Matthews, of the 
Forestry Department of British North Borneo, visited 


the colony and the University of Hong Kong. The | 


matter was freely discussed with him, and arrange- 
ments were then made by him for the supply of the 
wood needed for the various tests. 


The Chinese are enterprising, but they | 
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should increase were the properties and values of these 
woods better known. 

There can be located, within this belt, a number 
of blocks of 50,000 acres, on which the stand of 
merchantable timber will average 2000 cubic feet 
| to the acre or more. Estimates, based on 169,342 
, acres on the East Coast, show the average stand 
| to be 2613 cubic feet per acre, and the composition 
of the stand shows that 17 per cent. is a wood called 
Seriah. This is a general name given to a large 
number of soft and light woods with a reddish tinge 
and a more or less cedar-like colour, known on the 
London market as Borneo cedar—it is the Red Lauan 
of the Philippines and the Seriah of Dutch Borneo 
and Federated Malay States. It is the most 
abundant timber of North Borneo. Pretty, and 
easily worked, it can be used for fine furniture, 
panels, &c. There is a soft Seriah, often called 
Medjon, which is of light weight and is becoming 
popular because of its nice colour, good seasoning 
properties and its freedom from insect attack, It 
is used as a substitute for mahogany in panels, &c. 
| Reference will be made later to its physical properties, 
| but it is of more interest to the maker of furniture 
| than to the engineer. 





| The next wood on the list showing the composition 


NOMENCLATURE. 


| of the East Coast forests of British North Borneo 


It may be of some interest to the reader to record | is called Kruen, which is present to the extent of 
a little information concerning Borneo woods. In| #bout 11] per cent. It is coarse grained, dark reddish 


the first place there is a difficulty of nomenclature. | Town in colour, and it is said that rather more than 
An excellent example may be given as follows :— half of the logs will sink when freshly cut. It grows 
Billian is the native name of a wood in British North | in clear lengths of 80ft. or more, and diameters up 
Borneo, and it is the trade name used by the Govern. | to 4ft. are found. Unfortunately, in a tropical climate 
ment and the commercial men in Borneo in all refer- | it decays when placed in contact with water or left 
enees to this wood. The equivalent trade name |in contact with the ground, but in other respects is 
of me oe in renege ne ee yen re 3 | poss youd for sree reettae. pk it ° owe 
m ite orneo the name used is in, and two | @na ¢ Pp, and 1s durable lf painted and us ri 

other names for the same wood are Ulin or Cijserhout. | due regard to the above-mentioned defects. Because 
In Singapore and in the Federated Malay States the | of its useful properties, including the large dimensions 
name Billian is used. A worse example of this con- | Obtainable, it is probable that some day it will become 


fusion may be given concerning a wood less valuable | ® ™ost important structural wood, 


It makes good 


for commercial purposes which grows in British North flooring, and has been suggested as suitable for 
Borneo; it is there called Leuggadi or Pututan ; | gun-stocks, - 
in the Philippine Islands it is called Pototan or Busain ; | At present Billian, Selangan Batu and Red Serayah 


in Singapore, Tumu; in Dutch Borneo, Akat; and 


seem to have a good market in Hong Kong. But if 


in Sarawak, Putut. A useful wood, moderately hard, | the physical properties of other woods were better 


and dark reddish brown in colour, is known in British 
North Borneo as Kruen. It is known as Apitong 
in the Philippines, Krewing in the Federated Malay 


known, both to engineers and merchants, no doubt 
there would be a greater consumption of them, 
especially in the East, Borneo is nearer to many 


States, Kruen in Sumatra, Sarawak and Dutch ports in China than the Philippines and Australia, 


Borneo, Tempoeroew in Dutch Borneo; Palaglar in | 
Java, Dau-con-rai in Cochin China, Eng in Burma, | 
Gurjun in British India, and Hora in Ceylon. 

When first the writer became interested in the 
subject, he asked a local British architect in Hong 
Kong (who has had long experience of these woods) 
concerning one of them, which we will call Selangan 
Batu. The architect condemned this wood, and 
when asked to name @ wood which he could recom- 
mend he promptly gave the Singapore name, which 
is Ballow. It actually happened that the wood— 
for obvious reasons its actual name is not given— | 
was refused when it was imported direct from Borneo, 
but was accepted as suitable when it was sent from | 





whence timbers for heavy constructional work and 
for sleepers of rail track are exported. 

In China woods like Billian and Selangan Batu 
may be used as sleepers. Sleepers of Australian 
teak of the dimension 8in. by 6in. by 90in. were sold 
at between 3 dols, to 4 dols. each before and 6 dols. 
after war broke out. So that if these two Borneo 
woods were known to the Chinese, and their prices 
were lower than the Australan teak, a flourishing 
market might be obtained in China when the railway 
work is carried on again. The other soft woods can 
only be used for lighter constructional and interior 
finishing work and for furniture. 

China for many years imported timbers from Japan 


Borneo to Singapore and exported from Singapore | and America, and of the total 83 per cent. were soft 


to China. Itis, of course, inevitable that there should 


woods. Japan took 49.4 per cent. of the orders. 


be this confusion and difficulty regarding native | The Borneo soft woods, as reported, are not inferior 


names, but it does seem that the time has come when 
the one name should be used in any British and 
American nomenclature. The same trade name 
should be used for the same tropical wood. It is, 


perhaps, a counsel of perfection to expect the same | 


name also to be adopted in Dutch Borneo; but it 
is noticeable that in the Dutch East Indies the 
English language is used not infrequently in con- 
nection with engineering work. 


Borneo Forests. 


There is an increasing demand for timber for 
structural and other purposes all over the world, 
Very large quantities are available in Borneo, 
According to the report made by the Conservator of 
Forests of British North Borneo, No. 2071, 400 acres 
of land Were surveyed in 1914 and 1915. Within 
this area a stand of 400,028,400 cubic feet of timber 
existed. This gives an average stand of 193 cubic 
feet. Among these forests 86.5 parts in a hundred 
were counted as commercial forests, while the rest 
was considered as non-commercial on account of 
pools, swamp, &c., and its inaccessibility for trans- 
portation. The Department of Forestry estimates 
that there are more than two million acres of 
commercial forest within twenty miles of the coast. 

These forests are now being exploited by various 
firms, and timber is sent to the markets of Hong 
Kong and other places in China. In 1913 China im- 
ported 16,084,444 cubic feet of timber, valued at 
6,398,619 dols., and of the 1,443,748 cubic feet 
exported from Borneo in that year Hong Kong took 
80 per cent. This fact shows that the local market 
here was dealing in Borneo timbers. Besides these | 
ports, England seemed to be a good market for these 
Borneo woods. In 1913 some 11,589,811 loads were 
imported into England, while in 1916 a decrease of 
50 per cent. was noticed because of the difficulty 
and high freight experienced in the war. On the 
whole there seems to be a continuous demand for 


to those of Japan and the United States, and, in 
comparison, they are cheaper. Hence they are 
thought to be the most suitable materials for China. 

Speaking generally, the hard woods are suitable 
for heavy and durable structures, while the soft 
woods may be used as floor beams and in doors, 
ceilings and other interior work where finish is 
desirable. 


THe Woops TeEstep. 


One of the purposes of the Forestry Department 
of British North Borneo is to make a “‘ determination 
of the value and uses of the various timbers and other 
forest products ” in Borneo. For this reason samples 
of many kinds of timbers were submitted to the 
writer for test. From the results obtained it appears 
that these woods can resist bending much better 
than crushing. Billian—the ‘ Borneo Iron-wood,” 
so called—is one of the hard woods. Its mean 
stress at bending was found to be 7.29 tons per 
square inch, and that gives E as 1022 tons per square 
inch, or 2,289,280 lb. per square inch, while its 
crushing strength was only 4.99 tons per squaré inch. 
Selangan Batu seems to be the hardest, its bending 
stress is 8.06 tons per square inch and crushing 
strength 3.89 tons per square inch. Mirabow is a 
very hard wood, too, as its bending and crushing 
strengths were 6.77 tons per square inch and 3.57 
tons per square inch respectively. The other woods— 
Greeting, Camphor, Oba, Sulu, Orat Matu, Kruen, 
Kacha, Red Serayah—were considered as soft woods. 

In June, July, August, and September, 1918, the 
author, together with his colleague, Professor A. G. 
Warren, B.Sc., conducted the tests on these Borneo 
woods kindly supplied to him by Mr. H. M. Matthews, 
of the Forestry Department of the Government of 
British North Borneo. 

Six samples of each of the seasoned woods which 
the China Borneo Company had in stock during April, 
1918, were obtained. “They were all cut from stock 
that had been sawn two years and stored under cover 





Borneo timbers either at home or in China, and it 


during that period. They should, therefore, have 
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been fairly well air dried. The percentage of moisture 
was determined for each specimen. 

A number of preliminary tests were made on samples 
of local woods in order to determine the most satis- 
factory method of loading and the best method of 
measuring deflections. Finally it was decided to use 
a hand-power Avery testing machine, capable of 
being loaded up to 8000 Ib. All of the Borneo speci- 
ments tested for bending in this machine were 
rectangular in shape, of dimensions 2in. by 2in. by 
36in. 

The system of loading employed was that known 
as the “third point loading.” As timber is not 
homogeneous, it was considered desirable to spread 
the maximum bending moment over the middle third 
of the specimen and the method employed in these 
tests does so. 

Deflections during the loading of each specimen 
were measured and readings were taken by a smal! 
telescope. From the readings so obtained values for 
the Young modulus of elasticity (E) for each of the 
materials tested have been calculated. 

Separate compression tests were made on specimens 
of dimensions 3in. by 3in. by 9in., except in the case 
of three woods, for two of which it was necessary to 
reduce the sectional area to 2}in. by 2}in. and 2in. by 
2in. for the other, as the full capacity of the testing 
machine—30 tons—was not sufficient to cause the 
wood to fail. These compression specimens all 
sheared except in one case of splitting, which was prob- 
ably due to the use of india-rubber pads. In all other 
cases cardboard pads were used. 

In addition to the compression tests already men- 
tioned seventy-two samples each, of Billian and 
Selangu Batu woods, were tested in compression, 
with the object of seeing the variation obtained in the 
results. 

The Results Obtained.—It is only to be expected 
with timber that the physical properties will vary 
considerably even if specimens of the same wood are 
taken from the same forest and at the same time. 
Even the season of felling appears to affect the 
strength of the timber unless it is stored for more 
than a year. 

Commenting on Bauschinger’s “‘ Tests on Timber,” 
Professor Unwin says :—“‘In timber tested within 
three months of felling, the winter-felled timber was 
25 per cent. stronger than summer felled. But later 
researches showed that this difference disappeared 
after a long time of seasoning. The strength increases 
in seasoning, but the increase probably ceases after 
about one year. The dryness of the timber affects 
the result, and for comparative purposes it is advis- 
able to have a uniform state of about 15 per cent. of 
moisture in all specimens. That seems to be the con- 
ditions of dryness generally reached by the usual 
exposure to air in temperate climate.” 

The tests made in the University of Hong Kong 
included bending, compression, and dryness. The 
weight per cubic foot was also recorded. Ten different 
kinds of timber were tested. 

The coefficient of bending strength (f) as in tests, 
made by Professor Unwin, was determined from the 
equation for * third point loading,”’ which is— 


f=wlbd. 


The highest figure recorded on any one specimen 
was for Billian and was 9.04 tons per square inch. 
The lowest figure for Billian was 5.34 tons per square 
inch, but the average of six tests was 7.29 tons. This 
lowest figure for Billian seems unfortunate, as all of 
the other specimens gave much better results. 

Selangan Batu gave more uniform results in the 
bending tests. The highest recorded was 8.96 tons 
per square inch, the lowest 6.99 tons per square inch, 
and the average of six tests was 8.06 tons per square 
inch. 

The lowest figure recorded in the tests was for Red 
Serayah, and it was 3.09 tons. The best result out 
of six tests on specimens of this wood was 4.31 tons 
per square inch, and the mean average was 3.54 
tons. 

It is considered that the most satisfactory figures 
for comparative purposes are those giving an average 
on six specimens and the woods are therefore listed 
as follows :— 

Mean average coefficient 


of bending strength, 
six specimens. 


Name of wood. 


Selangan Batu 8.06 
ewan 7.29 
Mirabow .. 6.77 
Greeting .. 4.92 
Camphor 4.93 
Oba Sulu... 4.92 
Orat Mata 4.57 
Kruen 4.45 
ee... SIU IY! Jere iad! Gy aheRs 
Red Serayah . seal omiiee eet 


The following table—Table I.—gives in detail the 
results obtained on the bending tests with each of the 
woods. 

From these tests it will be seen that Selangan Batu 
and Billian can be considered as at least twice as 
strong as Red Serayah. The chief demand in com- 
mercial circles appears to be for Red Serayah and 
Billian. 

All of these specimens failed by bending and not by 
shear. The shear stress at fracture was much less 
than the specimen would probably withstand at shear 
fracture. - 

It is of interest to compare the above figures with 
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those obtained by Professor W. C. Unwin on several 
timbers sent from various Colonies to London. 


112 timbers tested by him only twelve gave for the | of 5.45, 4.72, and 4.06 tons per square inch. 


TsaBLe I.—Bending Tests on Timbers (continued). 
Test length, 30in. always. 
| Direct |, 
Wet. | Break-) stress at tons 


Speci-| ness, Weight, Width, Depth,| ing frac- per 
men. per | Ib. /ft,3 in. in, load, ture, sq. 
cent. tons. tons/in.*) inch, 


Cam phor 





I 43.3} 49.3 2.004 | 2.125) 1.51 | 4.81 713 
3 30.5 52.9 2.062 | 2.063 | 1.505) 5.14 723 
3 | 37.4] 62.2 | 2.031 | 2.030 | 1.29 4.62 | 652 
‘ 23.73} 48.8 | 2.029 | 2.030) 1.46) 5.42 | 845 
, 19.32) 44.3 2.063 | 2.062 1.45 4+. 96 832 
8 21.0] 56.0 | 2.089 | 2.152 | 1.56) 4.84 | 697 
Aver 29.21] 50.58) 2.061 | 6.077 | 1.46 4.93 743.7 
Kacha 
1 | 16.4 29.9 | 2.042 2.040) 1.028) 3.61 | 781 
2 18.6 37.0 2.050 | 2.031 1.31 41.63 742 
% 19.5 5.1 | 2.010) 2.032) 1.15 4.15 | 588 
‘ 17.2 40.7 | 2.031 | 2.085 0.98 3.50 (| 534 
5 | 18.3, 33.6 | 2.063 | 2.051 1.34 4.63 | 633 
6 16.5 37.4 | 2.031 | 2.080 1.375 4.93 | gu2 
Aver 17.6 37.3 2.038 2.036 1.28 4.24 | 680 


Orat Nata 


l 18.9 24.8 2.023 | 2.047 1.01 \ +. 57 650 
3 17.2 42.7 2.031 | 2.0159) 1.43! 5.20 [1154 
3 18.6 35.3 2.170 | 1.969 | 1.105, 4.23 | 771 
‘ 13.5 48.3 2.016 | 2.031 | 1.56 5.64 /1018 
> 19.1 36 2.016 | 2.031,; 1.015) 3.66 730 
6 16.9 41.5 2.031 | 2.030) 1.43 | 4 12 | 962 
Aver. 17.2) 38.2 2.068 | 2.020 / 1.296! 4.57 | 881 
Red Se rayah, 
l 10.4 | 27.8 2.016 1.970 | 0.82 3.14 HRS 
2 17.1 | 34.2 2.016) 1.970] 6.892 3.42 365 
3 20.5 39.4 2.016 1.970 | 1.125 4.31 708 
4 19.6 35.6 2.012 1.970 1.05 4.03 720 
i 24.6 | 28.5 | 1.968 | 1.938 | 0.795 3.23 608 
6 20.4) 30.2 /1 3.09 550 


967 1.936 | 0.758 
< es ' 
Aver 18.8 | 32.6 1.960 0.907 3.54 623 


c: 
= 
— 
= 


Mirabow, 


l 15.9 $3.2 2.000 2.126 12S 73 eve 
2 16.4 58.8 2.063 2.0065 2.02 4. 86 102k 
} 16.8 53.9 1. O87 2.003 1.895 7.13 1056 
4 15.6 54.0 2 OOs 1.968 2.01 7.74 1104 
5 14.8 53.1 2.003 2.003 1.96 7.30 OS4 
6 14.7 61.3 | 2.016 2.078 2.69 5.85 1004 
Mean 15.7 65.7 2.011 2.040 2.051 6.77 1024 
Kruen. 
| 
! 20.4 $3.5 2.031 2.031 | 0.979 3.50 854 
> 21.1 44.3 2.030 | 2.062 1.25 $.27 724 
3 270.5 38.7 2.016 2.016 1.28 4.70 747 
‘ 21.1 43.5 2.031 2.031 1.24 4.44 725 
5 22.4 51.6 2.186 | 2.015 | 1.495 5.05 1105 
6 21.0 45.5 2.062 | 2.078 | 1.46 4.93 lole 


Mean | 21.1 44.2 2.059 | 2.039 | 1.284 4.48 861 


Selangan Batu 


i 17.7 58.4 2.001 | 2.002 ) 1.87 6.99 1162 
2 21.9 66.7 2.931 | 2.063 | 2.37 8.21 1388 
5 23.0 63.2 2.062 | 2.060 | 2.24 7.67 1387 
4 18.5 59.2 2,047 | 2.031 | 2.41 8.56 ° 1314 
5 23.7 62.6 7.063 2.063 2.32 7.94 1109 
6 23.8 66.0 2.031 2.030 | 2.50 8.96 1539 


Aver. 21.4 62.7 2.391 2.043 | 2.32 


x 


oO6 1305 





Oba Sulu 








l 22.9 | 49.0 | 2.031 2.031 | 1.44 . 16 697 
2 22.9 47.8 2.030 , 2.030 1.347 4.82 7i3 
3 21.6 | 47.0 | 2.002 | 2.006 | 1.29) 4.82 743 
4 21.4 41.0 | 2,002 1.999 1.25 | 4.69 703 
) 20.6 42.25 2.031 2.003 | 1.43 5.26 | 552 
6 20.2; 40.5 2.002 1.977 j 1.23 | 4.76 897 
Aver 21.6, 44.6 | 2.017 2.008 | 14 $31 4.92 | 766 
Billian 
! 15.6 | 60.5 | 2,125 | 2.125 | 2.17 6.77 803 
2 | 15.1 | 66,0 | 2.187 | 2.016 | 2.387 7.99 | 986 
3 15.6 | 65.4 | 2.031 | 2.063 | 1.785) 6.20 11112 
4 17.1 | 68.5 | 2.097 | 2.092 | 2.58 8.43 {L175 
5 16.1 | 61.5 | 1.999 | 2.000 | 2.418 9.04 (1198 
6 16.8 64.0 | 2.071 | 2.075 | 1.50 5.34 858 
Mean | 15.9 | 64.3 | 2.063 | 2.062 | 2.137 7 29 ho22 
Greeting 
1 20.7 60.5 | 2.063 2.062 1.38 4.71 727 
2 18.8 | 49.7 | 2.063 2.063 | 1.45 4.94 613 
3 19.5 | 56.0 | 2.063 2.093 | 1.47 4.88 705 
t 19.4 54.5 | 2.094 2.063] 1.785 6.01 712 
5 19.8 | 54.0 | 2.093 2.063 | 1.07 3.61 660 
6 24.2 56.0 2.097 2.103 | 1.63 5.28 687 
Aver. | 20:4 | 55.1 | 2.075) 2.103} 1.63 4.92 | 687 





‘ coefficient of bending” a tigure above 8 tons per. 
Square inch, the highest being 9.52 tons_per square 
inch for Red Milkwood from Natal. The next best | 
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is 9.42 tons per square inch for Mora wood, British | 


Of | Guinea, but the three Tasmanian woods gave results 


Seven 


| woods from Queensland gave results varying from 


j 
} 
} 
} 


| 1918. 


7.57 tons to 5.48 tons. None of the many Jamaica | 
woods were as high as the average figures obtained in 
Hong Kong for Billian and Selangan Batu. 

Moisture.—It will be seen that in some of the tim- 
bers the moisture content varied a great deal. Thus 
in six specimens of camphor the highest figure obtained 
was 43.3 per cent. and the lowest 19.32 per cent. In 
Kacha the variation in six specimens was from 19.5 
per cent. to 15.5 per cent. With Oba Sulu the moisture 
content was most regular—about 22 per cent. 

In order to obtain the figure for moisture, drillings 
were taken from the specimens used in the bending 
tests. These drillings were placed in a drying oven 
until there was no difference in weight in the sample 
greater than 0.5 per cent. in twenty-four hours. The | 
percentage of morture was calculated on the weight 
of the dry wood. 

Compression Tests.—-These tests were made on six 
samples of timber supplied more recently—-November, 
The specimens were rectangular and the area | 
under compression was 3in. by 3in. and the length 


| 9in.; except in the case of the Billian, when the 


dimensions had to be reduced to 2in. by 2in. by 6in. 
and Selangan Batu and Mirabow to 2}in. by 2}in. 
by 7hin., the timber being stronger in compression 
than was at first thought likely. 

The average crushing strength in tons per square 


| inch on six specimens of each wood is given below :— 


| of the specimen. 


Taste Il,—-Compression Tests on Samples Submitted by the 


China Borneo Company. 


Crushing 

strength, Highest Lowest 

average of figure of figure of 
six specimens, six specimens, six specimens, 
tons per sq. in.) tons per sq. in. tons per sq. in, 


Name of wood. 


Billian 





4.99 5.59 4.45 
Selangdn Batu 4.06 3.71 
Mirabow . 3.72 3.40 
C.T. 2 3.70 2.21 ] 
Camphor 2.47 2.65 1.99 i 
Oba Sulu 2.41 2.64 2.20 
W.8. 2.28 2.54 1.04 
Kruen 2.17 2.79 1.38 
S.K. 1.95 2.14 1.82 


The moisture contents of these woods were not taken. 

Test for Uniformity.—1t was decided to use a simple 
test in order to see how much -variation might be 
expected with the two woods which seemed to give 
the best results for structural work. From these 
tests Selangan Batu is the most uniform. The follow- | 
ing are the general deductions made from the tests 
on about seventy specimens. 

(1) Billian.—Seventy-two specimens were tested. 
Each was subjected to an increasing load at the rate 
of about 15 tons per minute. The load at which the 
specimens failed was recorded and from that the 
crushing strength was calculated, being equal to the 
breaking load divided by the area of the cross section 


The mean value of the crushing strength in tons per 
square inch was determined and equals 4.68 tons per 
square inch. It was found that out of seventy-two 
specimens that (a) thirty-two specimens were within 
5 per cent. of the mean crushing strength, (b) forty- | 
six were within 7§ per cent., (c) fifty-one were within 
10 per cent., (d) sixty were within 124 per cent. 


| The greatest variation was .82 tons per square inch | 
' 


| rejected. 


above and 0.98 tons per square inch below the mean 
value. 

(2) Selangan Batu._-Seventy-two specimens of this 
kind of wood were supplied, but seventy were tested, 
as two of them, being very faulty—-knots, &c.—were 
The crushing strength in tons per square 
inch was calculated for each specimen and the mean 
of the seventy values was determined and is equal to 
3.76 tons per square inch. It was found that out of 
seventy specimens (a) forty-seven were within 5 per 
cent. of the mean crushing strength, (6) fifty-six were 


| within 74 per cent. of the mean crushing strength, 
| (c) sixty-two were within 10 per cent. of the mean 


crushing strength, (d) sixty-five were within 12} per 
cent. of the mean crushing strength, the greatest 
variation being 5 tons per square inch above, .36 tons 


| per square inch below the mean value. 


| Batu, and Red Serayah have a remarkable uniformity. 
| The crushing strength of each was within 10 per cent. 


Among other woods tested were Greeting, Oba 
Sulu, Kruen, Mirabow, Red Serayah, Orat Mata, and 
Camphor. It was found that Oba Sulu, Selangan 


of the mean value. It is interesting to note that out 


| of the six tests on Oba Sulu the crushing strength of 


| none was within 5 per cent. 


all of them was within 10 per cent. of the mean, while 
This shows the limit of 


| uniformity which may be expected. 


In conclusion the author wishes to thank Professor 
A. G. Warren, B.Sc., for his interest and help in this 
work, and Mr. Matthews for kindly supplying the 


| material. 





At the adjourned inquest on the two men killed in the 
Buxton locomotive boiler explosion of November 11th 
the jury returned a verdict of ** Accidental death,” with 
certain recommendations as to testing steam gauges. 








| without disturbing the running gear. 


| Ways, and is giving every satisfaction, 
| claimed for this design are :—Simplicity of electric motor 
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Railway Electrification. 


By Sir VINCENT L. RAVEN, K.B.E., M. Inst. C.E., 
M.I. Mech. B.* 


No. ILt 


We will now briefly consider the question of design of 
electric locomotives. 

The method by which power is transmitted from the 
motors to the driving axles is generally spoken of as the 
“ drive.”’ There are two general classes: (1) in which the 
motors are built direct on the driving axles or are con- 
nected to them by reduction gearing; (2) in which the 
power of the motors is transmitted to the driving axles 
through connecting and coupling rods. In each of these 
two classes there are numerous distinct types depending 
upon the details of the drive. 

Clase I.—(a) Motor with Reduction Gear.—This is the 
most widely used method of transmitting the torque to 
the driving wheels. The motors are totally enclosed, each 
driving an axle through single reduction gearing, a pinion 
being mounted on the end or on each end of the armature 
shaft, and meshed into a corresponding gear wheel 
mounted on the running wheel axle. The motors are 
suspended by a cross suspension bar with bearings and 
reaction springs. These, with the motor suspension 
bearings on the axle, provide the motors with four points 
of suspension. This particular design, which is the 
ordinary double-bogie articulated type, is widely used 
for goods traffic, and is the same as that used on the 
Shildon-Newport electrification, North-Eastern Railway, 
and also in the States and on the Continent. 

(6) Quill Drive.——The motors are mounted rigidly 
between the frames. Each motor is geared to a quill 
centred in bearings in the motor frame and surrounding 
the driving axle. The axle and quill are concentric. 
The quill is connected to the driving wheels by long helical 
springs which are clamped rigidly at the ends in castings 
which are bolted, one to the quill flange and the other to 
the driving wheel. All springs with clamps are inter- 
changeable, and any spring may be removed without dis- 
turbing any part of the running gear. 

The arrangement is such that the axle, quill, pair of 
wheels and motor can be removed from the locomotive 
This drive secures 
all the advantages of a flexible gear in cushioning the 
transmission of torque, and lessens the vibration more 
effectively than the usual flexible gear construction and 
mounting. This drive is employed on the geared locomo- 
tives of the New York, New Haven and Hartford Railway, 
also the Chicago, Milwaukee and St. Paul. The advan- 
tages of the quill drive are :—(1) The driving wheels are 
large ; (2) the centre of gravity of the locomotive is high ; 
(3) the deadweight on the track is reduced to a minimum 


| consisting only of the wheels, axles, &c., without vhe 


addition of any portion of the motors. 

(c) Gearless.—The motors are of the bi-polar type, the 
armature being built directly upon the driving axles, and 
the other parts of the motor being built into the frame- 
work of the locomotive structure. This arrangement is 
such that any armature with its axle and pair of wheels 
ean be removed from the locomotive without disturbing 
the rest of the motor. This design is in use on the Chicago, 
Milwaukee and St. Paul and the New York Central Rail- 
The advantages 


owing to the absence of motor bearings and gear, &c.; 
facility for examination of motor and removal of armature 
for repairs if required; the mechanical arrangement of 


| the complete locomotive is said to possess the required 


flexibility and balance to enable it to run at any speed 
equally well in either direction without tendency to oscillate 
or spread the track. 

Class 2.—In this class the rotary motion of the motor 
armatures is transmitted to the axles by cranks on the 
motor shafts or on jack shafts driven by the motors, and 
by connecting-rods coupling these cranks with crank pins 
on the driving wheels. The principal advantage of this 
method of drive is that the exact position of the motor in 
relation to the driving wheels is at the disposal of the 
designer, and he is therefore free from the restrictions 
imposed upon him by the necessity for getting the motors 
into the space between the flanges of a pair of wheels as 
in all locomotives of Class 1, and is therefore enabled to 
use large motors and place them in the most convenient 
position in the locomotive. This method of drive has not 
been employed at all in this country. In the United States 


| there are a few examples, viz., the locomotives on the 


New York section of the Pennsylvania Railroad, others of 
a different design on the Norfolk and Western Railroad, 
and an experimental locomotive designed by the Penn- 
sylvania Railroad for the electrification of the Altona 
gradient. The general opinion in the United States seems 
to be more in favour of designs which come under Class |. 
On the Continent, notably in France, Switzerland, Italy, 
Germany, Austria, and Sweden, the connecting-rod drive 
in one form or other is almost universal. Up to the present 
electrification in these countries has been carried out mainly 
on the single-phase or three-phase system, and continental 
engineers consider that the additional complications caused 
by the introduction of cranks and coupling rods are more 
than compensated for by the advantage of having a free 
hand with the motor design. 

A large number of desions have been worked out. Some 
have proved quite satisfactory, others have given rise to 
a 200d deal of trouble. In most cases the trouble has 
been eliminated by strengthening up special parts, such 
as crank pins, Scotch yokes, &c., and by introducing a 
certain amount of flexibility into the connections between 
the motors and the erank shafts. 

The goods locomotives on the North-Eastern Railway 
were designed and built at the Locomotive Works, Darling- 
ton. They are arran, to haul trains weighing 1400 tons 
at a speed of not less than 25 miles per hour on the level. 
They may be described as articulated truck locomotives, 
in which the tractive effort is transmitted through the 
truck frames. The motor equipment of each locomotive 
consists of four totally enclosed motors, each driving an 








* Abstract of ® paper read before the North-East Coast 
Institution of Engineers and Shipbuilders. 


7 No. L. appeared December 23rd, 
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axle through single reduction twin gearing. The motors 
are suspended by means of a cross beam suspension bar 
with bearings and reaction springs. These, with the motor 


suspension bearings on the axle, provide the motors with 
| 


four points of suspension. 


The four main motors are fitted two in each bogie and 


are wound for 750 volts each, the pair of motors in each 
bogie being connected permanently in series. The four 
main motors of each locomotive thus form two units, which 
are controlled on the usual series parallel system. Each 
motor is capable of developing 275 brake horse-power at 
a speed of 20 miles for one hour with forced ventilation. 
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maximum strength of the two engines is in proportion to | anical portion of the locomotive, which is of the 4—6—4 type 
the weight on the driving wheels : —see Fig. 3 ‘and the Supplement—and consiste of main 
of + jaca $ ES frames mounted on three driving axles with three pairs 
ee oe eee Sere ce Bee of driving wheels 6ft. Sin. in diameter and a four-wheel 

Aue? Hb BOF : bogie at each end ; cab and sloping ends are rigidly fixed 

It will be seen that they are practically equal so far as | to the main frames and are provided with the necessary 
adhesive force is concerned, and the adhesion determines | supporting members for carrying the auxiliary and control 
the maximum possible pull. The turning effort of the | equipment. The current is collected from the overhead 
motors on the electric locomotive produces tractive effort | trolley by means of pantagraphs mounted on the roof at 
up to the limit permitted by the adhesive weight. In the | each end of the centre compartment. The main traction 
case of the steam engine, the steam pressure, acting on | motors, which are of the twin armature type, are rigidly 
the piston, produces similar results. Therefore it may be! fixed to the main frame of the locomotive and transmit 











é Fi ¢ 
Tice . 
“id ig 
| ‘tig /4 , 
- ~~ Se, ids 





Nee ee ne ee oe eee Se 
" 





P 5 
ELECTRIC 





Tre EnGencen STCAM on eae come aoe cumew 


Lath ale aw | sto oy 


2 13 ‘a is * 


as Re? ore 


A ') 
8 }stors ARRANGED FOR E {SIGNAL CHECKS, ELECTRIC 


G SIGNAL CHECK STEAM Swan S 


FIG. 2—PROFILE OF SHILDON-NEWPORT LINE AND TEST CURVES OF STEAM AND ELECTRIC LOCOMOTIVES 


The motor equipment is capable without injury of exerting 
a torque sufficient to skid the wheels on any conditions 
of rail, and will exert an average pull of 28,000 Ib. at the 
tread of the wheels when starting under normal conditions 
of rail. The maximum pull at the tread of the wheels is, 
of course, considerably greater than this. The driving 
wheels are eizght in number, measuring 4ft. diameter ; 
wheel arrangement, 0-4 -- 4-0 ; length of fixed wheel base, 
Sit. 9in. per truck ; total of both trueks, 27ft. There are 
four axles and the total weight is 75 tons. The horse- 
power of motor for one hour rating is 275, and for con- 
tinuous rating 182. This design of locomotive appears 
to be generally suitable for dealing with goods and mineral 
traffic up to the necessary speed. 

The latest type of heavy mineral and goods steam 
locomotive built on the North-Eastern Railway in 1919, 
usually known as the 0-8-0 class, is a three-cylinder engine 
with 200 lb. boiler pressure. It has a maximum tractive 
effort at 85 per cent. boiler pressure of 41,€70Ib., or 
18.3 tons. Weight on coupled wheels, 71 tons 12 cwt. 
Total weight ready for running, 115 tons l4ewt. This 
engine was brought before the public by trials carried out 
on the North British Railway, between the Bridge of Earn 
and Glenfarg, where a load of 755 tons was hauled up a 
gradient of 1 in 75 at an average speed of 12.8 miles an 
hour, through a distance of 7 miles. (Full details of these 
trials are given in the Railway Gazette, September 9th, 
1921.) 

I therefore thought it advisable to make some trials 
between this engine and the electric engine ; these were 
carried out on the Shildon and Newport line, and I give 
the results hereunder 

The heaviest gradient was 1 in 103 and the total weight 
hauled in each case was 1003 tons. The gradient of the line 
is shown in Fig. 2. 

These tests were arranged with dynamometer car 
attached to the load as follows :—(1) A through run with- 
out a stop; (2) three stops at the bottom of the heaviest 
gradients ; (3) made with three stops with the whole train 
up on the heaviest gradient. 

The results are shown as under :— 

Average draw-bar 
Steam. Electric. horse-power. 
Steam. Electric. 


Distance, miles .. .. J7$ .. 17% .. —" = 
First test (time), min. 563 .. 54 .. 862 .. 870 
Second test (time),min. 77 .. 53 .. 602 .. 883 
Third test (time), min. 68 . Gh..001 (G8B...c0 FA 


The draw bar pull test is shown in Fig. 2. The relative 





said that the two locomotives were designed to be of equal , the torque to a gear wheel mounted on a hollow shaft or 
strength. From the tests made it will be seen that the | quill drive. The high-tension apparatus is located in one 
slectric engine handled the load better than the steam ; | of the sloping ends, as shown in the Supplement ; the other 
there was less time taken. The steam engine was not able | sloping end contains an electric boiler for supplying steam 
to maintain itself, owing to the fact that it was not able | for train heating. The capacity of the locomotive will be 
to keep up steam. The fire had to be cleaned out after | 1800 horse-power, one-hour rating, or 1260 horse-power 
the second trip, consequently terminal time was wasted. | continuous rating. The various locomotives referred to 
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FIG. 3--LARGE ELECTRIC PASSENGER LOCOMOTIVE 


The electric engine, after completing the three trips, could | do not all operate on the same system of electrification. 
have gone on doing this work indefinitely. | Standardisation.—The Advisory Committee which was 

The North-Eastern Railway have also designed an | appointed by the Ministry of Transport have now sub- 
electric passenger engine which is being built and erected | mitted their final report, in which they have definitely 
in their locomotive works at Darlington, the electrical | recommended theadoption of the 1500 volts direct-current 
equipment being provitled by the Metropolitan-Vickers | system as the standard for this country. Therefore the 
Company. This engine is arranged to haul a 450-ton | question of the various systems,at present existing isto a 
express passenger train at an average speed of 65 miles large extent simplified so far as we are concerned, and our 
per hour. | latest electrification on the North-Eastern Railwey, both 

The running gear is designed for a maximum safe speed | so far as railway equipment and locomotives are concerned, 
of 90 miles per hour, without doing damage to the mech- ' practically conforins to these. 
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Sub-stations, North-Eastern Railway, Shildon and New- 
port Section._“The Shildon and Newport Section of the 
North-Eastern Railway is operated on the direct-current 
system employing a line voltage of 1500 volts. The three- 
phase high-vension current is received from the power 
company’s system at 20,000 and 11,000 volts at the Aycliffe 
and Erimus rotary converter sub-stations respectively, 
where it is converted to direct current at 1500 volts and 
ted to the overhead track equipment. The high-tension 
supply to Aycliffe sub-station consists of an overhead 
transmission line, and in the case of Erimus sub-station of 
underground cables. The sub-station at Aycliffe contains 
two 800-kilowatt rotary sets, each set consisting of two 
400-kilowatt rotary converters connected in series. At 
Erimus sub-station two rotary sets are also installed, but 
in this case one of the sets is of 1200-kilowatt capacity. 

With respect to sub-stations generally, the latest develop- 
ment with regard to these, which I saw in practice in the 
States, is that they can be worked automatically. Each 
automatic sub-station contains a single rotary converter, 
together with the necessary alternating-current trans- 
former and switchgear and direct-current switchgear, 
and the various relays and ot her small devices for automatic 
control. The rotary converter starts up when it is required 
and shuts cown when it is not required, thereby reducing 
the time of idle running and cutting out the losses that 
would occur during that time. The arrangement of the 
automatic mechanism in conjunction with the direct and 
alternating-current switchgear provides for the following 
cycle of events :- 

If a train or a single car is approaching the sub-station 
this will be indicated by a fall of the pressure on the over- 
head line which is connected to the direct-current bus-bar 
of the sub-station. As soon as this fall of pressure reaches 
a certain value—for instance, as soon as the pressure falls 
to 75 per cent. of its normal full value, a relay closes, 
which starts a succession of movements of various switches 
having the effect of starting up the rotary converter in 
exactly the same way as it would be started by an 
attendant. The rotary converter is up to speed in about 
35 or 40 seconds, and it is then connected to the overhead 
line and takes its share in supplying power to the train 








machine operates as an induction motor and when it | the fully open type, in order to facilitate winding. Although 
operates as a synchronous machine may be described in | when excited by direct current one phase carries twice 
the following manner. In either case, since torque is pro- | ae much current as either of the other two, it is usual to 
duced through the interaction of flux and current, and since | make all the conductors of the same size. When running 
the torque acts on both etator and rotor, though in different | synchronously this three-phase winding has an exceedingly 
directions, both stator and rotor must carry currents pro- | good damping effect. 
portional to the torque; these currents may be termined Tn the other type the main rotor winding consists of 
“power currents.’ In addition, a magnetising current | concentric coils of flat copper ribbon wound in open slots, 
producing flux must be carried by either the stator or the | covering about two-thirds of the rotor periphery. 
rotor, or in part by both, In the induction motor the| This is frequently the only winding, the rotor thus being 
secondary carries power current only. Being produced | single phase, in which case the centre of the pole is left 
by induction, this current automatically increases with | lotted. O ionally the remaining third of the rotor 
load and so, within limits, provides for a certain overload periphery is wound with a second phase of reduced cross 
capacity. | section for starting, this winding being short-circuited 
In the synchronous motor the secondary may carry, in | to act as a damper winding when the machine is running 
addition to the “‘ power current,” a part or the wiiole of | at full speed. In both types each motor has its own exciter 
the magnetising current, and ibly even an over- | which is driven either direct or, in the case of a low-speed 
magnetising current which will give a leading component | motor, by gearing or chain, so as to give a higher speed 
to the primary current. The secondary current in this | and enable a smaller exciter to be used. 
case, however, is controlled by external means, and does Starting and Synchronising.—The starting of synchronous 
not increase automatically when an overload is applied. induction motors presents no difficulty either in theory 
Hence the normal full-load excitation of a synchronous | or in practice, since, in common with other wound rotor 
machine must be large enough to allow for a reasonable induction motors, they start up with a resistance in the 
overload capacity. This may be done in either of two | rotor circuit and are capable of accelerating against from 
ways. The economical method is to run the motor | two to two and a-half times full load torque. The self- 
normally at a leading power factor of about 0.9, and thus | synchronising feature of these machines is their only 
utilise the extra excitation to correct the power factor of unusual characteristic, and it is important that the 
other parts of the system. The uneconomical method is | torque which they can exert while synchronising should 
to increase the air gap of the machine and waste the | be fully realised. After the machine has attained its full 
excitation by using it to drive the flux through this | induction motor speed with all external resistance in the 
increased air gap. This method has a further disadvantage | rotor circuit short-circuited, then, in order to synchronisc, 
in a synchronous induction motor, in that it impairs the the rotor circuit is momentarily opened and closed again 
performance of the machine as an induction motor during | so as to include the exciter in circuit. For a short period 
the starting period, since it increases the necessary | after this switch is closed the rotor carries both the induced 
magnetising current drawn from the line. It is clear from | alternating current and the forced direct current. The 
the foregoing that in the majority of cases there will be | final action of these two currents is to cause the machine 











little difference in first cost between a synchronous induc- 
tion motor arranged for unity power factor and one 


exciting member has to be used in each case. . 
Comparison with other Types of Machines.—The prin- 


arranged for (.9 leadiny, power factor, since, in order to | 
allow for the necessary overload capacity, the same | 


which is approaching. So long as the train is taking power | cipal advantage which the synchronous induction motor 
from the sub-station the rotary converter is kept running. | possesses over the plain synchronous motor lies in its 
When the train passes out of the section fed by the sub- | starting characteristic. 
station, or when for any cause the train ceases to take | chronous motor with damper windings for starting will 





current, another relay in the sub-station comes into opera- | only start against some 40 to 50 per cent. of full load | 


tion and sets in motion a mechanism which is so arranged 
that after a definite interval of, say, four or five minutes 
the rotary converter is shut down if, in the interval of | 
four or five minutes, no further supply is required. 
This delayed action is necessary to prevent the rotary | 
converter being shut down too frequently ; for example, | 
whenever the power is switched off the train for a halt at | 
an intermediate station. The rotary converter having | 
been shut down can then be started up again in precisely 
the same way as soon as another train approaches the sub. | 
station and requires a supply. In addition to the various 
movements, &c., necessary for carrying out this pro- 
gramme, other protective devices are provided which 
guard against damage to the rotary converter under 
abnormal! circumstances, such as short circuits on the line, | 
overheating of the windings, or of the bearings in the rotary 
converter, &c. Thus, the‘sub-station attendant is entirely | ‘ . 
eliminated, and as in many instances sub-stations have to | Tag. Sommste® 
be in service for more than sixteen hours a day, the intro- 
duction of automatic working eliminates the three shifts 
of attendants. All that is necessary is that the sub- 
station as a whole, including the automatic relays, should | torque, and even then requires a large current at a low 
be inspected at regular intervals, which may be once a| power factor for an appreciable time, whereas the syn- 
fortnight or perhape once a week, depending upon circum. | chronous induction motor starts up from rest like an induc- 
stances. | tion motor and easily synchronises itself almost instan- 
I went very carefully while I was in the States into the | taneously against full load or more than full load. 
question of the cost of running sub-stations. This cost is| Compared with the corrected induction motor, ¢.¢., 
generally expressed in so many pence per unit sent out from | the induction motor fitted with a phase advancer or 
the sub-stations and the figure naturally depends upon | vibrator, the synchronous induction motor ses the 
the capacity of the sub-station, as it costs almost as much | following advantages :—(a) The synchronous induction 
for an attendant to look after a small as a large plant. | motor may be corrected not merely to unity power factor, 
On the Chicago, Milwaukee and St. Paul Railway, where | which is about the economical limit of power factor correc- 
the sub-station plant is of considerable magnitude, the | tion for an induction motor with phase advancer; but 
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total cost of—including attendants—maintenance and 
supervision only worked out at .048d. per unit delivered. Of 
this total the cost of attendants alone is .0315, which shows 
that this is the principal item in the total cost. If the sub- 
stations were worked automatically—-which is more than 
@ possibility, as the method seems now thoroughly well 
established in the States—the total cost of running the 
sub-station on that line would not be more than about 
0.02d. per unit delivered. I would therefore submit that 
it has been shown that the use of electric locomotives on 
railways shows many and great advantages. 





Induction-Type Synchronous 
Motors.* 


INTRODUCTION. 


THE correction of the power factor of a system, or a 
portion of a system, to a value approaching unity has 
attracted the attention of central station engineers for 
many years. The importance of this subject is so well 
realised that it is probably unnecessary to labour the point ; 
but, owing to the high capital costs now coctbvad it is 
more than ever necessary to utilise existing cables to the 
fullest extent by making them carry a current as nearly 
as possible in phase with the pressure. The induction type 
synchronous motor, or synchronous induction motor, as 
it is frequently termed, has been developed to produce a 
motor which, while retaining the advantages of a syn- 
chronous motor as regards its property of power factor 
correction, the good starting characteristics of 
the slip ring induction motor. 4 

Theory.—The synchronous induction motor consists 
essentially of an induction motor coupled to @ direct- 
current exciter. It is started up as an-induction motor 
and when the exciting current is switched on it synehronises 
itself and then continues to run as a synchronous machine. 
The difference between the duty. of the rotor when the 








to a leading power factor, for which, as has been shown 
above, it is even more suitable than for unity power factor. 
(b) The synchronous induction motor delivers a leading 
component of current down to no load; in fact, this 
component increases slightly as the load decreases, whereas 
with a corrected induction motor the power factor lags 
as the load decreases, until at no load the corrected 
induction motor takes as much lagging current as a plain 
induction motor. (c) The action of a phase advancer is 
to increase the slip. The synchronous induction motor, 
on the other hand, runs at constant speed; it has zero 
slip. (d) The commutator, which, it appears, must be 
introduced into all machines that act as correctors of 
power factor, commutates low-voltage direct current in 
the case of the synchronous induction motor, instead of 
alternating current in the case of the phase advancer or 
vibrator. 

Fig. 1 represents the current vector diagrams for the 
following types of motors:—Curve A: Synchronous 
induction motor, 0.9 leading power factor at full load. 
Curve B: Synchronous induction motor, 1.0 power factor 
at full load. Curve C: Corrected induction motor, 1.0 
power factor at full load. Curve D: Plain induction 
motor. The relative phase angles at various loads are 
clearly shown by this diagram, and, if the diagram be 
turned in a pT Sa direction through a right angle, it 
shows even more clearly the relation between the reactive 
kilovolt-ampéres—leading or lagging as the case may 
be—and the input kilowatts for the various machines 
considered. 

The superiority of the synchronous induction motor 
with leading power factor for power factor’ correction is 
obvious from this diagram. 

Construction.—T wo slightly different types of synchron- 
ous induction motor are at:present manufactured in this 
country, but in both the stator is a standard induction 
motor stator, with semi-closed slots, and either concentric 
or diamond winding. In the one t the rotor is always 
of the three-phase type with a winding made up of 
diamond-shaped coils.- This winding may contist of two 
or-four bars per slot in serni-closed slots, but in many cases, 
in order to arrange for a higher excitetion voltage, the 





_* Abstract of paper read before the Institution of, Electrical 
Engineers by Laurence H. A. Carr, M.Sc. 





rotor is wound with diamond coils each containing several 


| turns of rectangular wire, and in this case the slots are of 


automatically to acclerate still further, and in normal 
operation synchronous speed is reached in a fraction of a 
second, the machine then settling down to run as a normal 
synchronous motor. 

Peculiarities of Single-phase Rotors.—Owing to increased 


| leakage, a single-phase rotor in an induction motor gives 


rather less starting torque than is obtained with a three- 
phase rotor. In addition, the single-phase rotor lias the 
disadvantage of a marked drop in torque at one-half 
synchronous speed, and, if the rotor starting resistance 
is cut out too rapidly, so that there is little resistance in 
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the rotor circuit by the time the machine has atttained thix« 
speed, it will “‘ crawl” or “ hang” at half speed. A full 
description of this phenomenon is given by Arnold and 
La Cour.+ Should this occur in practice it is only necessary 
to switch in again some of the starting resistance, when 
the machine will pick up speed once more. The possi- 
bility of the machine behaving in this manner can be largely 
reduced by the of a slow-motion starter. 

Overloads.— Ae a synchronous machine, the synchronous 
induction motor can be arranged for any desired pull-out 
torque, the most economical re being from 75 to 100 
per cent. overload for a machine having a leading power 
factor of 0.9, and correspondingly higher figures for a 
machine having a power factor of 0.8 or 0.85. Since the 
maximum torque of an induction motor is generally greater 
than the pull-out torque of a synchronous motor, if the 
machine falls out of synchronism it will usually continue 
to run as an induction motor with the fluctuation in speed 
already described, and in this case, when the load is 
reduced, the machine will again pull itself into step 
automatically. It is not, however, recommended that this 
extra overload capacity should be made use of in any but 
emergency conditions, owing to the fluctuating nature of 
the torque developed. The pull-out torque when the 
machine is running as a synchronous motor may, however, 
be increased if a large temporary overload has to be carried, 
by increasing the excitation above the norma! value. 

Operation.—The vector diagram of the synchronous 
induction motor has already been referred to in Fig. 1. 
The total current, reactive current, and power factor for 
a synchronous induction motor having a leading power 
factor of 0.9 with 100 per cent. overload capacity, are 
plotted in Fig. 2. In this case the base line is taken as 
horse-power output, not input, as in the case of Fig. 1. 
The effect of increased excitation is simply to compress 
both the load and current scales, so that with 25 per cent. 
increased excitation the power factor will be 0.9 at 25 per 
cent. overload and the maximum load will be two and 
a-half times full load. 

Reliability.—Since the set consists simply of an induction 
motor and exciter, the reliability need not be questioned. 
The argument put forward in support of phase advancers, 
that should any breakdown occur in the exciting circuit 
the main motor can still be run as a plain induction motor, 
holds equally good with the synchronous induction motor. 

Excitation Voltage.—It_ is necessary on synchronous 
induction motors to keep the excitation voltage low, since, 
if the number of turns on the secondary winding be 
increased so as to require a higher excitatioa voltage, the 
induced pressure in the secondary at starting is also 
increased. 

The relationships between the excitation voltage, 
excitation current, and the open-circuit voltage of the 





+ “Die Wechselstromtech nik,” vol. 5; “ Die Induktiops 
maschinen,” p. 186. 
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clearness. Automatic starting by mears of contactors has 
been successfully applied to the synchronous induction 
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secondary at standstill follow certain natural laws which 
are beyond the control of the designer. These laws are 
developed in an appendix and lead to the following 
results :— 
Let E, = excitation voltage, 
3 = excitation current, 
V = secondary open circuit voltage, 
P. = input to machine at full load in kilowatts, 
A = pereentage which secondary losses bear to 
input at full load, 
¥ = overload capacity in terms of full load, 
Then E,; = 0.0122 V A/y for a star-wound or single-phase 
secondary, 


and FE, = 0.0141 V A/y for a mesh-wound secondary. 
The corresponding equations for the exciting current 
become :-— 
L, = 8207 P/V for a star-wound or single-phase 
secondary, and 
I, = 7087 P/V for a mesh-wound secondary. 


Thus, with a secondary loss of 3 per cent., an overload 
capacity of twice full load, and a limiting starting voltage 
of 2000 (the figure usually adopted for large machines), 
the excitation voltage will be 36.6 for a star or single-phase 
secondary and 42.3 for a mesh-wound secondary. With 
larger machines the ratio of excitation volts to excitation 
ampéres becomes unduly low, and it is usual to arrange 
the secondary winding in two circuits, which are connected 
in series for excitation purposes. This doubles the excita- 
tion voltage and halves the excitation current. 

In this case with polyphase windings it is usual to leave 
the two secondary windings independent during the 
starting period, using only one of the circuits for starting. 
This method simplifies the switchgear. Since the value 
of the secondary current when the machine acts as an 
induction motor is only about one-half that of the exciting 
current when running synchronously, it is perfectly safe 
to run the machine continuously as an induction motor 
with only one secondary winding short-circuited. With 
the two-circuit arrangement additional slip rings are 








motor, additional contactors for synchronising being the 


only fundamental difference between such starters for 


synchronous induction motors and those for plain induction 
motors. 

** Inverted Machines.—It is quite possible theoretically 
to make an “inverted "’ machine, that is to say, to connect 
the supply to the rotor and use the stator as a secondary 


or exciting member. This has the advantage that the | 


high-tension secondary voltage induced at starting is 
dereny on the stationary and not on the rotating element. 

urther advantages are the greater amount of space on 
the stator for the exciting winding and the possibility of 
series-paralleling the secondary winding at the start with- 
out the complication and expense of extra slip rings. This 
type of construction has already been applied to several 
machines, and it appears probable that in the future this 


practice will be extended, particularly in connection with | 


large machines for low-tension supply. 


E ficiency.—The efficiency of the synchronous induction | 


motor with a leading power factor of 0.9 is usually a little 
below that. of the plain induction motor. As a rule the 
difference is not more than | per cent. The increased 
losses are due to the extra excitation necessary to give 
the required overload capacity, although this increase is 
partly offset by the reduced stator loss when the power 
factor is higher than that of the induction motor. There 
is frequently a further reduction in losses due to the 
observed fact that the core loss of a synchronous induction 
motor when running synchronously is less than that of the 
same machine when running as an induction motor. This, 
however, has been proved only in the case of motors with 
three-phase rotors, and probably does not hold good for 
single-phase or two-phase rotors. 

Price.-—It is impossible to state a hard-and-fast rule for 
the difference in price between the plain induction, motor 
and the synchronous induction motor, as this depends on 


so many different conditions, but it may be said that the | 
price of a synchronous induction motor having a power | 


factor of 0.9 is about 25 to 40 per cent. higher than that 
of a plain induction motor, all accessories, i.e., switchgear, 
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required where the secondary winding is on the rotor. 
Five slip rings are necessary for a double-mesh winding, 
independent at starting, and six for a double-star winding. 
Four slip rings are required for a double single-phase 
winding, and in this case the windings are usually con- 
nected in parallel for starting and are not Rft independent. 
Similar arrangements may be adopted on smaller motors 
and the starting voltage reduced to 1500 or 1000. 


Control and Switchgear.—Each synchronous induction | 


motor is provided with its own exciter. This practice should | 
be adhered to, as it makes each set self-contained and more 
fool-proof than if a separate source of excitation were used. 

Fig. 3 shows in skeleton form the most usual arrange- 
ments of the switch and control gear for various alternative 
types of secondary winding. In all cases the sequence of 
operations is as follows :—-(1) The main switch is closed ; 
(2) the rotor starting resistance is gradually cut out and 
short-circuited ; (3) the rotor circuit is momentarily 
interrupted ; (4) the rotor circuit is closed on the exciter ; 
(5) the exciting current ic adjusted, if necessary, to give 
the desired leading power factor. 

A single switch—Fig. 3 (4)—for single-phase rotors has | 
been developed by one manufacturer to carry out in the 
correct sequence all the operations necessary after closing 
the main switch. This method of control has the disad- 
vantage that synchronisation is attempted with all 
resistance in the rotor circuit, i.¢., with a very weak 
synchronising field. In the case of three-phase rotors it 
is usual to employ switchgear built up of standard apparatus | 
consisting essentially of a liquid starter, and sheet iron | 
panels containing the rotor change-over switch, exciter 
shunt regulator, main switch, &c. Fig. 3 (b) represents 
the arrangement sometimes adopted for small machines 
where the starting voltage can be limited to 1000. Here | 
a single-pole change-over switch is sufficient, and it will 
be noticed that the exciting current passes continuously | 
through the short-circuiting contacts of the liqiud starter, | 
which must be made suitable for carrying it. Fig. 3 (c) is | 
the standard arrangement for star-wound rotors, and in | 
this case a three-pole change-over switch is used, thus 
entirely isolating the exciter during the starting period 
and the liquid starter during the running period. Fig. 3 (d) | 
is similar, but is for use with mesh-connected rotors. 
Figs. 3 (e) and 3 (f) show arrangements for double-circuit 
rotors, mesh and star respectively, where only one circuit 
is used for starting, but both circuits are used in series for 
direct-current excitation. 

It is standard practice to fit interlocks on both starter 
and change-over switch so that the main switch cannot be 
closed unless these are in the starting position, but these 
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exciter, &c., being included. This figure would, however, 
probably be considerably exceeded in the case of machines 
below 100 horse-power. 

The following comparison may be made between a 
synchronous induction motor at 0.9 leading power 
factor and an induction motor at 0.9 lagging power factor : 
—The induction motor takes a magnetising component 
of 48.5 k.V.A. per 100 kilowatts input, while the syn- 
chronous induction motor gives out a magnetising com- 
ponent of 48.5 k.V.A.—that is, the advantage of the latter 
over the former is 97 reactive k.V.A. To obtain this, the 
first cost of the machine is increased some 33 per cent., 
or, roughly, the capital cost per leading kilovolt-ampére 


Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Midland Ironmasters Dissatisfied with New Railway 
Rates. 


Tue railway rates reduction announcement has 

| been received in South Staffordshire and the Midlands 
| generally without enthusiasm. The reductions are con 
sidered by the large iron and steel-producing concern, 

| as “ child’s play,”’ for they represent so infinitesimal ay 
amount of relief to the industry that the figures are scarce), 
worth going into. ‘Iho ** concessions "’ are really, not con. 
cessions at all, and only in a few cases, in which the present 
rates are low, will the new rates provide any relief, said 
a gentleman entitled to speak with authority on the subject, 
by reason of his intimate and active connection with the 
South Staffordshire iron and steel trade. He estimated 
that the difference would not amount to more than 3d 
on every ton of pig iron produced, and described the 
reduction as “a drop in the bucket."’ Ironmasters are 
very vexed, and there is considerable soreness over the 
apparently grudging spirit in which the concessions have 
been made, seeing that the railway companies have bene. 
fited very largely as purchasers of cheap coal and iron and 
steel, the former being about half the war price and pig 
iron about one-third. Sore of the railways have latter! 
been purchasing their steel abroad, on the ground that 
they can buy it more cheaply than in this country. The 
fact that railway charges contribute so largely to the 
higher relative price of British iron and steel is apparently 
ignored by the railway companies when they enter the 
market as buyers. The view in the iron and steel trade 
| is, in the words of one leader, that the railway companies 
| should show a greater spirit of adventure. “ The cuts 
they are making are nothing like those we have made 
and had to make, to get the industry on its feet. Drasti: 
freight reductions are required.’’ The announcement ha- 
one advantage, namely, that it pute an end to the suspense. 
| and therefore liberates any orders which may have beet 
kept back in expectation of lower prices based upon the 

| rate reductions. To this extent it may aesist enterprising 
buyers who are budgeting for their New Year require 
ments. As to the actual relief obtainable from the rate- 
in reducing the cost of production, the concessions are 
considered too trifling to affect business. The iron and 
steel trades will, of course, continue their agitation fo: 
further rate concessions. They had counted on more 
genuine concessions, and certainly they will regard it as 
a very bad blow if rates are to be standardised for the 
rest of the year on the basis now indicated. Meanwhile, 
coal must be cheaper still. This would help the railways 
|to make the further necessary cuts. Midland manu 
facturers are hopeful of further concessions, for trade will 

increase only if railway rates and the costs of production 

can he reduced. 


Effect on Midland Trade. 


It is not considered that the reductions will 
facilitate any revival in the South Staffordshire trade. 
Smelters affirm that the reductions bring the prospect 
of further blast-furnace resumption not a whit nearer, 
| and hold that a fall of 50 per cent. im the present aggregate 
charge is the least that the industry could regard as 
| adequate. Blast-furnace owners in this aistrict look to 
| South Yorkshire, Lancashire and South Wales for their 
| principal supplies of coke, and on traffie from those 
districts there is no relief, or none worth mentioning. The 
| principal effect foreseen is that the re-commissioning of 
| furnaces is. made more difficult than ever, inasmuch ax 
| Lerbyshire and Northamptenshire smelters will get a 
reduction of about Is. 6d. on the carriage of their iron to 
| the Birmingham area. It is considered that there can 
| be no reduction in pig iron prices based upon these con- 
| cessions. Some little benefit will be obtained in the carriage 
of billets and other semi-finished material. The only 
| benefit to the maker of finished iron will be in the slight 


| reduction in the coal bill, with any advantage derivable 


a2 Ane-onne of Sho meetin onch par Eslewatn, aie, Smee from cheaper pig iron from Northamptonshire and Derby- 


the extra loss is only | per cent., the apparent efficiency of 
the leading component is of the order of 99 per cent. 

Suitability.—On account of the power factor correcting | 
duty of the synchronous induction motor, it is most suit- | 
able for use in connection with drives where it will be 
required to ruh continuously, when, although the load 
may be varying, the power factor correction still con- 
tinues. Many machines of this type have been built in | 
this country during the past few years and have been 
successfully applied to a number of different duties. The 
drives most favoured by operating engineers appear to 
be compressors, fans, and pumps, for which these motors 
are most eminently suitable, and the majority of machines 
hitherto built are probably included in this group. At 
the same time they have also been applied to a number of | 
miscellaneous duties, ¢.g., driving generators, line shafts, 
&e, 

Size.—Below 80 or 100 horse-power the relatively small 
amount of leading kilovolt-ampéres obtained and the 
increasing relative cost of the synchronous induction | 
machine render it less popular, although machines as small 
as 60 horse-power have been put into commercial use. 
The real field for these machines may be said to be from 
150 horse-power upwards. The size to which they can be 
built appears to be practically unlimited, although the 
largest that has, up to the present, been built in this | 


country is, to the best of the author's knowledge, 1125 | 
horse-power. | 
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continental Railway was built was to expedite the arrival 
of overseas mail. The trains leave Perth at 9 p.m. on 
Wednesdays and Saturdays, and on two recent occasions 
the mail steamer arrived at Fremantle early on Thursday 


shire and semi-finished material. 


Christmas Holidays. 


Practically all the iron and steel and large engi- 
neering works have been closed down during the whole 
of the week for the Christmas holidays, and there has 
been no business transacted. Works which continued until 
the last minute did so on orders obtained at cut prices 
in an endeavour to find the workmen a little employment 
to set them up for the holiday. Now most firms have 
clear books and next week will, it is believed, see a keen 
search for business. It is evident that if the New Year 
brings the freshening trade breeze for which we are hoping. 
there will be a considerable scramble for supplies of the 


| raw materials of industry in the early stages. This will 


not apply, of course, to branches which are still congested 
with stocks, but where liquidation has been satisfactorily 
accomplished, the first effect of a renewal of buying will be 
to make demands in all directions, which it will be im- 
possible to respond to, for the reason that manufacturers 
generally have been limiting production rigorously to the 
low rate of current demand, and have no reserves to fall 
back upon. There are some signs of a break in the trade 
depression, and reports from America are quite encourag- 
ing. The closing days of the year are invariably coincident 
with the absence of new business, but some of the engineer- 
ing firms are expected to come on to the market for foundry 
supplies as soon as the New Year opens. Railway com- 
panies are expected to be better buyers than of late. 


Prices. 
There has been no movement in prices of material 
since I wrote my last letter, for there has been little busi- 
ness transacted. Pig iron is the only exception, and here 


refinements have been omitted in Fig. 3 for the sake of morning, #o the mails had to wait nearly 60 hours in Perth. | prices have fallen further. This was in no way referable to 


The postal authorities have the matter in hand with the | 
railway administrations concerned. 


the new railway rates, but meant that the depreciation 
was not arrested. So far as any easing of the cost of pro- 
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_ certain feeling of relief upon the worst year which has 


Dec. 30, 1921 





duction or distribution is concerned, it had been dis- 
counted long ago. Some Derbyshire houses are still 
quoting £4 17s. 6d. for No. 3 foundry iron and £4 7s. 6d, 
for forge. It is stated, however, that in the case of foundry 
5s. under the figure stated has been accepted. North- 
amptonshire values are on about the same footing. Large 
stocks of iron have accumulated, and at present no market 
can be found for them. Steel prices are substantially un- 
changed. Staffordshire steel hoops are now offered at 
about £12 10s., but there is no rigid quotation, associated 
manufacturers be'ng allowed a fairly free hand to meet 
the competition “of makers outside the Association. 
Lancashire hocps are quoted at £12 for export, and by 
reason of their distance from the ports, Staffordshire 
makers cannot compete for this trade. Manufactured iron 
prices remain unchanged. 


Ironworkers’ Hours. 


The eight-hour system has given rise to much 
concern on the part of Black Country ironmasters during 
the past year, and it is considered likely that the question 
of working hours in the iron trade will be revived within 
the first few months of the New Year. The eight-hour 
system is considered by ironmasters in this district to be 
a serious obstacle in the way of profitable production, and 
a strong body of opinion exists in favour of an increase to 
ten hours. It is believed that many of the men would 


be willing to co-operate. 
Destructive Fire at Halesowen. 


A serious fire, believed to be due to the fusing of 
an electric wire, occurred on December 23rd, involving 
the premises of the Halesowen Steel Company, the oftices 
of the Midland Railway Company, and the mattress factory 
of the Halesowen Cycle and Perambulator Company. 
The efforts of six fire brigades were necessary to prevent 
the spread of the flames to the offices of the Steel Company, 
but the warehouse and other portions of the works were 
very badly damaged. Indeed only the blackened brick- 
work of the railway offices and the mattress works remains. 
Between them lies a mass of chamed and twisted iron- 
work—the ruins of the steel works. The damage is esti- 
mated at between £50,000 and £60,000. That at the steel 
works is stated to be covered by insurance. 


Chain Makers’ Wages. 
The Ministry of Labour has been informed by 
the Chain Trade Board that it has varied the minimum 
rates of wages for the hand hammered chain trade, and | 


asks that the new rate should be brought into operation 
as soon as practicable. These new rates are as follows :— 
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more American copper producers would start working. the whole of next week. The spirit of hopefulness, how- 
The general outlook seems to be a little more Mer.ainn 4 | ever, that has been struggling back to life is growing 
than it was. Up to the beginning of the Christmas holidays | stronger, and I am hearing of several instances in whi 
there was no further change in manufactured copper and | small firms that up to recently have been living daily within 
brass, but brass tubes are now being offered here from the the shadow of bankruptcy are getting quite on their feet 
Continent at 97d. per Ib., which compares with the Asso- | again. One in parti r 1 may mention as being typical 
ciation price of 1s. 0jd. What the quality of these tubes | of a number of others. In this case only a few weeks back 
may be we cannot say, but it must be very bad indeed | it seemed that nothing could save the situation ; now, the 
if the difference of £22 3s. 4d. per ton is not sufficient to | head of the concern assures me he has sufficient orders 
cover it, So far as we know, the foreign brass tube may | to carry the works on comfortably for the next three 
be quite as good as the English, and, if so, it may be used | months. In another instance a firm largely interested in 
to mitigate the extravagance of our Association prices. | motor steels is greatly benefiting from the appreciable 
In the tin market there has been a slight easing off, but improvement in the automobile industry—and the same 
the general position is thought to be sound enough. There | thing, of course, may be said of several other firms in 
has mn rather more disposition to sell by the East now | this district handling these special steels and castings. 
that the prices are more tempting, and there has been a | Makers of case-hardening and bright drawn steels, I learn, 
quieting down of the American demand, but this latter j are doing quite well, their order books becoming nicely 
may be merely a seasonal change. It would not be at all | filled up, which seems consistent with the reports one 
surprising to see a return to activity in that market, and | hears of many of the leading motor vehicle builders having 
in others, with the opening of business next year. The | sufficient orders on hand to cover the next ag or eighteen 
market for spelter is quiet at the moment, but there is | months—though such reports should really be accepted 
some reason to believe that conditions are slowly improv- | with a certain reserve. But, taken all round, in face of 
ing, and that with the New Year an upward movement | the generally gloomy appearance of things and the many 
may begin. The consumption here by our galvanising | discouraging features, the passing of the old year is accom- 
trade is gradually improving, and it is quite likely that panied by a considerable amount of hopefulness regarding 
a fall in steel sheets will come to enable galvanisers to do | industrial possibilities in 1922. No one seems to be expect- 
more for the foreign and colonial markets. Meanwhile, | ing any sudden burst of trade, but a slow, gradual recovery, 
continental sellers remain very firm, and not at all anxious | every week bearing the steel industry farther away from 
to sell in this market. Lead has kept firm, and there is | the evil influence of the slump period. 
little change to note, but the high prices tend to check | 
consumption and most ple think that the market is | : “ ” : 
quite high enough and diet further changes will be in a The Railway “Cat” Means Little. 
downward direction. There is room for spelter to go up A source of satisfaction has been the latest cut 
£4 per ton and lead to come down £3 per ton before the | in railway rates. Perhaps one should rather say that this 
relationship between the two metals becomes normal. | action by the railways did afford a measure of satisfac- 
| tion at first blush. On a microscopical examination, 
| however, a somewhat different view was taken, for it was 
meth he | then seen that the actual benefit to the manufacturer was * 
The actual position in the pig iron market here | aimost infinitesimal, and the “ satisfaction,” I am now 
is unchanged, but consumers are quite confident that | afraid, has been dissolved into disappointment. One 
further concessions in the price of foundry iron are near | leading steel manufacturer here says that so far as he can 
at hand. ‘There is, of course, no buying this week, but |see the reduction amounts to very little indeed—not 
there is a rumour that the Cleveland official price for | enough to be perceptible. There is, in his opinion, no 
No. 3 is to be reduced to 90s. on trucks. It is difficult to| concession whatever except to the heavy trade—heavy 
see how this will affect the Manchester ironfounder, | forgings and castings. Upon those the reduction might 
because he is expecting to get No. 3 pig iron at less than | have a slight effect, as to cost of production, but it was not 
£5 delivered next year, and Cleveland iron at the rumoured likely to amount to more than | per cent. or 2 per cent. 
reduction would still cost him £5 5s., even under the | « Manufacturers,” he added, ‘* must continue their agita- 
reduced railway rates. Perhaps. however, it is expected | tion and endeavour to get further concessions. They 
that Derbyshire makers will follow Cleveland and make | taik about this reduction being tried for a year, which is 
their price £4 10s. on trucks, in which case—with 25 per | simply absurd, as the trade of the country will bleed to 
cent. off the railway rate—the iron would come in here | geath in the meantime. It is of no use talking about a 
at under £5. Some ironfounders here foretell a fall to little thing like this being tried for a year. What is needed 





Pig Iron. 





General minimum time rate for making from iron sup- 
plied by the employer, hand-hammered chain up to and 
including jin. and jin.: Where the employer provides, 
in addition to the iron, the workshop where the work is 
carried on and the tools and the fuel, 7jd. per hour ; 
where the worker provides, in respect of iron provided by 
the employer, the workshop where the work is carried on | 
and the tools and the fuel or any one of these three heads | 


of outlay, 10d. per hour. The general minimum piece | 


rates fixed are generally 12 per cent. less than those now | the official home prices, so that they may come into line 


in foree. The chain makers of the Cradley Heath and 
Tipton districts are not at all pleased with this announce- | 
ment, though they are of opinion that if the trade boards | 
were done away with wages wonld sink much lower than | 
this. Indeed, they are afraid that in the event of the | 
Boards ceasing to exist there would be a return to the | 
sweated labour of a few years ago. 








LANCASHIRE, 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tue last iron and metal market meetings of the 
year have now been held, and we can look back with a 


ever been experienced in these industries. One curious 
feature is worth noting, and that is that whereae the main 
fall in the copper market occurrea during 1920, the main 
fall in the iron and steel markets took place in 1921. At 
the beginning of this year iron and steel prices were at 
their highest, or nearly so. in all branches ; whereas copper 
had already fallen to within £5 per ton of the lowest point 
reached. It suggests the idea that the extravagant prices 
for iron and steel killed the consumption of copper, and 
this is probably true. Those industries, such as mecha- 
nical engineering, which count for somuch in the non-ferrous 
metal market cannot thrive when pig iron costs £11 to 
£13 per ton, and finished iron and steel £28 to £30 per 
ton. Cheap iron is the indispensable base of the engineer- 
ing trade throughout the world. The question now is, 
Shall we get iron and steel cheaply enough in the course of 
the New Year to enable the engineering industry to make 
@ good and quick recovery ? 


Metals. 


That we have arrived this year at the bottom of 
the fall in copper may be taken for granted. It is true 
that in former times a depression—as in that which followed 
the collapse of the “ Secretan "’ speculation—much lower 
prices for copper were seen, and standard—or Chili bars, 
as rough copper was then called—was sold down to about 
£35 per ton, but there is no probability of a return to 
such figures. A whole year of depressed conditions has | 
brought copper prices down only £5 per ton, and this is a 
fair proof that depression in trade has now done its worst. 
Of course, it does not follow that copper prices will begin 
to advance immediately, but the chances are that the 
New Year will bring some stimulus to trade, and that 
better markets for copper will not be long delayed. The 
improvement in the American market is very considerable, 
but its effect here has been counteracted by the movement 
in exchange. If this latter mov t should cease and 
the rise in American prices should continue, the advance 
here might be started ; but in that case it is probable that 











£4 before the year is very old, but it is rather difficult to | i, » cubstantial reduction that will be a relief to all branches 


| see how this is to be brought about. On the other hand, | of sheffield trade. At the same time, we quite recognise 
| any advances in pig iron prices which might be caused by | that pre-war rates cannot obtain. But this reduction is 
| a temporary scarcity later on in the year can only be short- | pot helping manufacturers at all."’ 

lived while so many producers remain idle. 


Vickers and the Battle-Cruisers. 


F . Certainly the most interesting event since my 
Consumers here are now waiting for the opening | previous letter was the meeting in Sheffield of the share- 
of trade next year, and are anticipating a further fall in| ,ojiders in Vickers Limited, especially as the chairman, 
Mr. Douglas Vickers, was in a position to place a good many 
facts of importance regarding the company's works and 
operations before the gathering. For example, he ex- 
Scrap. | plained that certain shares in Sir William Arrol and Co. 
There is absolutely no business in scrap iron and | had been mainly acquired in exchange for some crane 
steel this week. It seems almost certain that foundry | works in Glasgow, which Vickers started a good many 
scrap prices will be lower in the New Year, but wrought | years ago, whilst an interest in the South Metropolitan 
iron and steel prices are at the bottom, and there is now Electric Light and Power Company was taken for reasons 
rather a better feeling in the market for non-ferrous scrap. | of policy at the tume when Viekers and the Metropolitan 
The opening markets of the New Year may perhaps throw | Carriage, Wagon and Finance Company were jointly 
some light on a very obscure position. acquiring an interest in and around the British Westing- 
| house Company. After enumerating all the principal 
Barrow-1n-Furness, Thursday. holdings of Vickers in home concerns, Mr. Vickers ‘men- 
Hematites. —— ry ——s ee 7 ae in Spain, 
y and Japan, bu not recall hearin e chairman 
The position in the hematite pig iron trade is) make any sdidates to the shipyard interest which Vickers 
one of extreme quietness. This week there is no business and Armstrongs acquired jointly at Constantinople just 
being done, and output is smaller than for some time past. | as the war broke out. He did, however, refer to Canadian- 
In North Lancashire there is only one furnace in operation, | Vickers, Limited, in which he said the company held 
and that is at Ulverston. At Barrow and at Millom the | practically 95 per cent. of the ordinary shares. One point 
works are idle, but a restart will be made at Barrow | was of special concern to the meeting. viz., the chairman's 
in the second week in January, according to present | reference to the position of the armament department. 
a aa en —— at a 1d also a There had been a little relief, he said, through the order 
early in the New tear. © position has n such that | obtained from the Japanese Government about a year 
smelters could not carry on the usual practice of keeping | ago, except for wish dhe year had been no — for 
their blast-furnaces at work in the holidays. Prospects | ordnance work than had its predecessor. The effect of 
for the New Year are only moderate, and it is expected | that was the more serious since, at the request of the 
that the position will not materially improve for a while | Government, the very expensive organisation was kept 
yet. up to be ready for future construction. The company 
nee Che. | obtained ~ fair = the orders — a few — 
ago for the four battle-cruisers, and hopes were ra 
There is only a limited demand for iron ore, and of better times both for the company and its workmen, 
not much metal is being raised. but owing to the discussions at the Washington Confer- 
ence, instructions were received recently to suspend work 
Steel. | on the vessels altogether. 


Finished Material. 


with the prices one hears quoted for export. 





The steel trade at Barrow ceased operations on vo 
Friday of last week. According to present arrangements, | Designing Guns fer the Government. 
the plant will again be at work about January 9th. The | What Mr. Douglas Vickers next said struck me 
demand for steel is very easy all round. For the past few | as being one of the most important statements yet made 
weeks rails have been the chief output, together with | regarding the new warships. ‘‘ We shall not be able to 
hoops and other details, and the foundries have been | tell the full effect of the Conference decisions,” he said, 
engaged on shipbuilding and other castings. | ** till they are announced. It is not yet clear whether the 


| four battle-cruisers are entirely or only partly abandoned, 
Shipbuilding and Engineering. 


| or whether ships of somewhat different design may be 
ite - : _ | substituted for them; nor is it clear whether our repre- 

; Work is very short in the shipbuilding and engi- | sentatives have given up one of England's great advan- 
neering trades. The Barrow shipyard closed down 0n | tages by assenting to the prohibition of the building of 


| Friday until January 9th, which is a much longer holiday ships of war in private yards for foreign countries. It 


than is usual, and is due to the slackness of work. appears evident, however, that the field for armament 
work will be very much reduced, and that it will be im- 
= | possible for the company to retain more than a small pro- 


rtion of its large expert staff or to continue to spend 








SHEFFIELD, arge sums as of old on development and experiment in 
this connection.”’ In the great change in the character of 
(ote ein can Ceienpintnn) the works which these things involved, Mr. Vickers saw 


ivi opefulness further justification for the company's development in the 
oe oa direction of electrical engineering. Giast’ caghieel 
THE relatively small degree of activity mentioned | schemes of the future, he felt certain, would centre roun 
in my previous letter has been almost entirely suspended | electric power, traction and transportation, and in no 
during the past week, and in most cases will remain so for | other field did it seem possible in this country at any rate 
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to tind employment for the steel works and non-special 
engineering plants which were created for war purposes. 
That statement, however, did not close the reference to 
armaments, for arising out of certain questions raised 
by shareholders, Mr. Vickers referred to the matter again. 
He assured the meeting that the directors considered the 
company had an extremely good case, not only for sub- 
stantial compensation, but also for a subsidy if the Govern- 
ment asked it to keep its plant in order and its expert 
staff ready for work, although it might not be able to 
employ them on work. He should, however, say here that 
the expert staff, in spite of the proceedings of the Wash- 
ington Conference, was busily engaged on designs for guns 
and that sort of thing, and—well, in fact, they might think 
there was no Washington Conference going on. That 
was all at the order of the Government. 


File Makers’ and Cutlers’ Wages. 


For some wecks negotiations have been proceed- 
ing between the Sheffield file trade unions and the em- 
ployers regarding a reduction in the amount of war bonus 
received by the workers, and an amicable arrangement 
has just been reached. Under this male piece-workers 
will submit to a reduction of bonus from Monday next of 
10 per cent.; male datal workers of twenty-one years and 
over, a reduction of 6s. 6d. per week ; and a correspond- 
ingly proportionate reduction to datal youths and boys 
from the same date ; and women and girl piece-workers, 
a reduction of 124} per cent. A proportionate reduction 
has been agreed to for both male and female hand cutters. 
In the cutlery trade the workers have agreed to a further 
reduction to piece workers of 10 per cent., to women 
eighteen years and over of 3s. per week, and to girls of 
Is. fid. per week, the new rates to become operative with 
the New Year. About 5000 workers are affected, including 
penand pocket-knife cutlers and grinders, table and butcher 
blade grinders and all workers in the scissor-making trade. 


New Colliery Developments. 

Considerable interest is being taken in coal- 
mining circles in this part of the country in the sinking of 
a new shaft at the Hickleton Main Colliery, whose shares 
have been rather prominent on the Sheffield Stock 
Exchange for some weeks now. The operations, as a 
matter of fact, have been temporarily held up in con- 
sequence of difficulty in dealing with water encountered 
near the surface ; but the object of the shaft, which is to 


subjected to an increase out of proportion to that which 
““ the traffic will bear,”’ the latter being a cardinal principle 
applied by the railway companies in the adjustment of 
rates and charges. Prior to September last year, Class 
‘““B” traffic was subjected to a maximum increase of 3s, 
per ton, and so long as this ruled, the flow of traffic was 
not seriously retarded. To show what this means, it is 
only necessary to quote the billet rate from Cleveland 
to Sheffield as follows :—January 14th, 1921, 6s. 10d.; 
between January 14th and September Ist, 9s. 10d.; from 
September Ist, l4s. 2d.; from January Ist, 1922, in the 
region of 12s. 4d. per ton. This ratio of increase is probably 
one of the most unfortunate errors of judgment in the 
rating system. What the position will be with regard to 
the traffic from this area to the Scottish iron stations is 
at the moment a matter of conjecture, as the Scottish 
companies apparently are not parties to these reductions. 

he case for the reduction of rates, the railway companies 
| state, would have been strengthened if the various deputa- 
| tions they have received had been able to give an assur- 
} ance, or even to express a confident expectation, that 
| greater reductions would have resulted in an immediate 
increase of traffic. This appears to be a very short-sighted 
view. It is simply a law of economics that high charges 
restrict turnover, and the whole basis of the matter is 
that if the obvious remedy were applied, namely, reduced 
rates in an adequate ratio, it is partially obvious, at any 
rate, that increased traftics would result, and it is more 
regrettable this view has not received the compelling 
attention it calls for, having regard to the fact that the 
principal point is to keep ce with, and ultimately 
to set back, foreign competition. Further than this, it 
is impossible for any industry as a whole to guarantee 
increased trade, but in relation to reductions in rates at 
the same time, the chances are always greatly in favour of 
such taking place. To sum up, the concessions are some- 
thing—but something totally inadequate. 





Cleveland Iron Trade. 


Business is suspended in the Cleveland iron trade 


mity of opinion among the ironmasters that the cuts in 
the railway rates are quite inadequate as a means of 
assisting a revival of trade. The voluntary sacrifice of 
the blast-furnacemen in accepting another drastic wage 
| cut will, however, materially assist ironmasters to reduce 
| the cost of production. There now seems good hope of a 








in consequence of the holidays. There is absolute unani- | 


| 

tice for many years for the ascertained price of iron of 
| one quarter to regulate the percentage payable on the 
base rates for the succeeding quarter, and under ordinary 
circumstances the price for the fourth quarter of 1921 
would regulate the wages for the first quarter of 1922. 
The present critical situation of the trade has been the 
subject of very serious discussion between the Cleveland 
ironmasters and the workers’ representatives, and as a 
result it has been mutually agreed to ignore the forth- 
coming ascertainment so far as wages are concerned, and 
in lieu thereof it has been further agreed that on and 
from January Ist the district percentage payable on the 
base rates shall be reduced from 77} to 36 per cent. This 
departure from the normal operation of the sliding scale is 
evidence of the genuine desire on the part of the Cleveland 
workmen to render all the assistance in their power to get 
the iron trade moving once more, and a recognition that 
great sacrifices must be made by all parties concerned 
if the industry is to be restored to its normal activity. 





SCOTLAND. 
(From our own Correspondent.) 


The Closing Year. 


AFTER a period of such unexampled industrial 
strife and depression, it is pleasing to realise that the 
dawn of a new year is being ushered in with comparative 
quiet. The past twelve months have been brimful of 
disquieting situations—political and industrial—and many 
would be glad to be able to wipe the record out of memory. 
| Hard lessons have been learned, which, by the exercise 
of a greater amount of commonsense and reason, might 
have been obviated, and distress has been caused to 
thousands by a thirst for power by a section of the com- 
munity working through the medium of trades unionism. 
The result is apparent to-day. Unemployment is rife. 
| The ery for shorter hours having been heard and granted. 
| has not by results meant greater efficiency during the 
| working period. With wages at a high level and produc- 
| tion lower than formerly, the general situation became 
| wholly untenable, and a wholesale breakdown was in- 





evitable. Trade has left the country, and the work is not 
| there, even were the workers ready to work for starvation 
| wages. The determination on the part of labour to resist 
}anything in the shape of a restoration of pre-wur 


be 820 yards deep, is to reach the Park Gate seam. Ven- further fall in prices at the turn of the year, and if this be | standards has played havoc with industrial life, until now, 
tilation will be provided by a secondary shaft, 250 yards | accomplished a number of blast-furnaces in this district | instead of a partial return to old levels compatible with 


deep, from the present Barnsley seam. It is expected that 
the operations will take about 2} years to complete, and 
a further twelve months to prepare the seam, and the 
output of the colliery will then be increased, it is estimated, 
by about half a million tons a year. 


Definition of a ‘ Parting.” 


The County Court Judge at Sheffield has just 
delivered judgment in an action brought by a number of 
miners against John Brown and Co., Limited, plaintiffs’ 
claim being made under Item 4 of the Schedule of Prices 
under which they worked, and which stated that an extra 
24d. per ton was to be paid to the miners in all cases 
“where there is no parting between the coal and the 
rock.” The miners contended that “‘ parting”’ really 
meant @ separation between the substance of the coal and 
the rock—a separation in the sense of a streak of some 
foreign substance, something that was not coal and which 
completely separated the coal from the rock. Defendants 
argued that the parting was nothing of the kind, but 
simply a condition where two surfaces might be right 
together, but the plain surfaces prevented them from 
adhering, and that that in itself was a parting. Judge 
Adshead Elliott held that the plaintiffs’ definition was the 
correct one, and that there was no parting between the 
coal and the rock, judgment being entered for plaintiffs 
accordingly. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 
Railway Rates Cut Inadequate. 


A prRastic reduction in railway rates was the 
one remaining hope of bringing about an immediate and 
full revival in industry generally, particularly that of iron 
and steel. In every other direction everything had been 
done to make it possible to restart the huge undertakings. 
The employers, ironworkers and miners have submitted 
to very heavy sacrifices to achieve this keenly desired end. 
Cuts in railway rates have been decided upon, but while 
the concessions which the railway companies have made 
are welcomed as a step in the right direction, they are 
regarded as being insufficient for the needs of the industries 
in this area. On account of their inadequacy, they fail 
to give that stimulus to the iron and steel industry which 
is required to extricate it from the desperate position in 
which it is now placed. It is greatly regretted that the 
reductions have left out finished steel products, such as 
joists, girders, plates, rails, &c., and so forth. So far as 
the reductions apply, they of themselves will make very 
little difference to the cost per ton of the finished product, 
and even running concurrently, as apparently they do, 
with the reductions made to operate as from November 
Ist in relation to ironstone, iron ore and limestone, the 
difference in the manufacture of pig iron will only be a 
matter of a few pence. 


What the Concessions Mean. 


What the concessions mean, so far as the Cleve- 
land district is concerned, can be summatised in the 
following approximate reductions on previous railway 
rates per ton, delivered in Cleveland :—Coal and coke, 


8d. to ls.; Yorkshire coal, ls.; Durham coal, Is. Class/ outlook. The coke trade is dull, with all prices susceptible 
“B” traffic—i.e., billets and semi-finished material— | of discounting. 


destination, say, Birmingham, Sheffield or Manchester, 
Is. 10d. to 2s, 6d. per ton. It is. very greatly regretted 


are likely to be blown in immediately. Meanwhile, of 
course, buyers are holding off, the demand for iron has 
practically ceased, and prices are purely nominal at the 
following figures:—-No. 1 Cleveland foundry, 105s.; 
No. 3 Cleveland G.M.B., 100s.; No. 4 foundry, 95s.; 
No. 4 forge, 90s.; mottled and white, 85s. 


Hematite Pig Iron. 
Business in the hematite pig iron trade haz shown 


a relatively much greater improvement during the 
few weeks than can be recorded for foundry iron. o- 


present-day costs of living, wages in many instances must 
| be a close approach to former values. The “ ca’ canny ” 
| policy is bearing bitter fruit, but if the lesson is learned 
| there is distinct hope for the future. With less mutual 
distrust, both on the part of master and man, much can 
| be done to replace industries on as strong a footing as 


] 
| ever before. 


The Outlook. 
| 


Though the general aspect is not bright, the 
| situation is not devoid of cheering signs, and in some 


duction has been increased, and the general situation | directions hope is arising renewed in vigour. Shipyards 
shows an improving tendency. No. 1 is quoted at 102s. 6d. | nm the Alloa district are to be reopened on January 4th, 
and mixed numbers at 100s. per ton, both for home and | 4nd rumours of the Clyde becoming busier are in circula- 
export. | tion. The partial revival in the coal export trade has 


| given great satisfaction, and there are indications of 
Iron-making Materials. 


further improvement in this direction. Inquiries for 

| certain descriptions of steel, too, are more prolific, and 

The foreign ore market is weak and idle. There | better times are hoped for. Some little trouble in respect 

is really no effective demand, for consumers, on the basis to wages reductions is anticipated, but with trade in its 

of their present very restricted consumption, have pretty | present state it is generally thought that an amicable 

heavy stocks to be going on with, and are not likely to | settlement will be arrived at. The attitude of the Scotch 

enter the market until prices come down. Best Rubio railways towards a reduction in charges gives cause for 

ore of 50 per cent. quality is now offered at 26s. per ton | concern in view of the concessions granted by English 

c.i.f., but that price is regarded as too high. Coke is companies, but doubtless some equivalent arrangement 
unchanged at 25s. per ton delivered for ordinary blast- | will be arrived at. 


furndéce qualities. 
Steel Industry and Rail Charges. 

Manufactured Iron and While the Scottish railways declare their inability 
The position of the manufactured iron and steel | to agree to the suggestions of steel makers with regard to 
trade has shown little improvement during December. | conveyance charges, they express their willingness to 
| The price reductions have had no appreciable effect on the | modify demurrage charges for a period extending from 
| market, and this is not surprising in view of the wide margin August 15th, 1921, until December 3ist, 1922, and modifi- 
still remaining in favour of continental producers. There | cation by extension of the free time in connection with 
is, however, a prospect of a further reduction in prices! demurrage charges :—{1) That the present demurrage 
in the near future, and this should stimulate business. charge of 3s. per wagon per day in respect to wagons con- 











Most of the works are closed for a fortnight. 


The Coal Trade. 


taining coal, coke and patent fuel should be reduced to 
ls, 6d. per wagon per day net ; (2) that the charge of 5s. 
per wagon per day after the first two days detention 
imposed under the Order of the Ministry of Transport 


The outlook for the Northern coal trade seems to should be suspended in respect of coal, coke, patent fuel, 


be improving, and if only prices can be steadied and become 
something like stable there will be a brisk trade in the | 
near future, though a number of those engaged in the 
trade expect the values to fall during the first quarter of | 
next year. The market continues firm for prompt, and 
full values are easily obtainable. The recent boisterous 
weather has dislocated shipping traffic, with the result 
that considerable disorganisation of loading turns. has 
been occasioned, which has made it possible to obtain 
cargoes for spot rather frequently. These, however, have 
been quickly disposed of at current figures. The Nor- 
weyian State Railways contracts for 35,000 tons of best 
steams have been placed with Tyneside merchants. One 
contract was for 20,000 tons of South Hetton screened 
at 23s. 10d. f.o.b., and the other was for 15,000 tons of 
Lambton or South Hetton sereened at 23s. 7d. f.o.b. 
Considerable interest and curiosity have been evinced 
over the placing of this business, as it was expected that 
it would give a lead to prospective buyers, and at the 
same time furnish some indication as to the probable 
values for the first month or two of next year. The prices 
paid are considered good, and much above what seemed 
likely a few weeks ago. Steam coals of every class are 
well inquired for, but the holidays have interrupted actual 
business. The gas coal trade is steady, with a fair forward 








Blast-furnacemen’s Sacrifice. | 








that traffics consisting of Be iron, billets, blooms, Ingots, 
aud so forth ip Class “B’’ traffic in general are still 


In the Cleveland iron trade it has been the prac- | 





iron ore and limestone. ne free time allowed shall be 
as follows :—Before conveyance: (1) All traffic except 
coal, coke and patent fuel for shipment, one day; (2) 
coal, coke and patent fuel for shipment, two days. After 
conveyance: (1) Coal, coke and patent fuel at stations, 
four days ; traffic other than coal, coke, &c., two days ; 
(2) traffic for shipment at ports, 4 days; coal, coke and 
patent fuel at ports, four days ; (3) traffic at private sidings, 
four days. 


Steel and Iron. 


There is not much change in the steel trade so 
far, but in their monthly “‘ Note” to their employees 
Messrs. David Colville and Sons, Motherwell, indicate the 

ibility of better things in store. More inquiries are 
| ese received and business is under discussion, while the 
turnover in tin-plate and galvanised sheets has improved 
considerably. The new works of the Nethan is and 
Bar Company at Motherwell are to be opened early in the 
New Year. Malleable iron makers express a certain 
amount of hope, though indications meantime are not too 
promising. Only some nine pig iron furnaces are in blast. 
at nt, but supplies are sufficient for all requirements. 
Tube makers are experiencing keen competition from 
English makers, and have difficulty in maintaining their 


activities. 


Coal Prospects Brighter. 
The improvement in the export department iv’ 
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maintained. Round coal and all sizes of nuts are in good 
demand for January dispatch. Cheaper prices are likely 
and should tend to a further increase in business. It is 
said that coal quoted at 24s. to-day may be 7s. per ton 
less early in the New Year. There is a big leeway in 
exports to make up. The returns for 1921 are upwards of 
500,000 tons less than in 1920 and about 10,750,000 tons 
below the figures for 1913. Land sale business does not 
hold much promise meantime, but if the industrial situa- 
tion improves as expected, an increase in this direction 
would soon follow. The pits are working better, and out- 
puts are growing, and it is stated that in a week or so there 
will be few unemployed miners in Fifeshire. A change of 
attitude on the part of the Scottish railways towards 
carriage charges is vital, and eagerly awaited. No doubt 
is expressed that an arrangement will be come to in the 
interests of trade in general. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Exit 1921. 


Tue past year will rank as one of the most 
abnormal periods in the history of the coal trade. Labour 
troubles figured very prominently, and the three months’ 
coal strike, which lasted throughout the second quarter 
of the year, did incalculable harm to the industry and 
left the workmen worse off than they have ever been, on 
account of the fact that trade was driven away. Apart 
from earnings being forced down to practically the 
minimum under the agreement that was come to, few, 
if any, men have since been able to put in a full week's 
work, except at very rare intervals. It is certainly the 
case that the demand for coals improved during the last 
six weeks of the year, but even so the conditions left much 
room for betterment, and there were still thousands of 
miners unemployed. On the commercial side it was 
without doubt one of the most difficult years. The finan- 
cial situation abroad, the abnormal foreign exchanges, 
and the unsatisfactory state of industry in foreign coun- 
tries all had a very adverse effect upon the call for South 
Wales coals. Furthermore, the steady decline in values 
largely increased the troubles not only of the exporters 
on this side, but of the buyers abroad, and the losses of 
the latter are reported to have been huge. Business for 
single cargoes could scarcely be concluded before the 
market had slipped away, and by the time that the cargoes 
arrived at their destination the importer could not zet 
his price by several shillings per ton. The result was that 
there was no one who was in the slightest degree inclined 
to purchase coals over a period until the very end of the 
year had been reached and prices had pretty well touched 
rock-bottom for a time. Exporters, when offering coals, 
had continually to discount the market values ruling and 
trust to buying their coals immediately their tonnage 
came ready to load, by which time colliery salesmen 
were disposed to make concessions in order to secure the 
release of wagons to keep their pits going as far as possible. 
The following figures will enable readers to appreciate the 
slump which took place in values :— 

Best steam, large. Best steam, smalls. Patent fuel. 
Highest. Lowest. Highest. Lowest. Highest. Lowes. 
8. 


6. d. s. d. s. d. s. d. s. d. 

1913 223 ..179 166..100.. 260 .. 200 

1920 117 6 90 976 .. 700 160 0... 800 

i921 90 0 250.. 70.. 186... 800.. 270 
The Outlook. 


It is not possible to regard the prospects for 1922 
with feelings of pronounced optimism for the reason that 
so many qualifications have to be made. The foreign 
exchanges must be rectified so far as a marked expansion 
of business with France and Italy are concerned ; there 
must be more stability in the market and in labour con- 
ditions, and coal prices must come even lower, which 
means that there must be also a much greater output 
without any addition to the cost of production. Collieries 
at the present time are not paying propositions, and unless 
they can be made so it is inevitable that owners will stop 
working them, as they cannot continue running them at a 
loss. Unfortunately, labour is not in a satisfied mood ; 
there is too much unemployment. The miners want wages 
in proportion to the cost of living, and not in aceordance 
with what the industry can stand or as provided by their 
agreement. A recent decision of the Executive Council of 
the South Wales Miners’ Federation was to the effect that 
its general secretary should ask for an early meeting of the 
Joint Coal Board, to enable the leaders to place before the 
owners the position of the workers, and to hold later a 
coalfield delegate conference so that they could fully dis- 
cuss the situation. The action of the president of the men's 
organisation does not ingpire confidence when it is seen 
that he raises the issue of private enterprise as against 
nationalisation in its bearing on the coal trade. On the 
other hand, the conditions so far as other industries are 
concerned are improving, which means that there will be 
a bigger demand at home for fuel. The tin-plate industry 
is much more active, and about 80 per cent. of the mills 
are operating, while the iron and steel works are moving. 
Less is now heard of orders going abroad, and it is satis- 
factory to find that home firms are more in a position to 
meet the competition of foreign countries. The announce- 
ment that the contract for the manufacture of 40 miles of 
54in, steel pipes for the Manchester Corporation, to carry 
water from Thirlmere to Middle Brook, near Horwich, 
has been secured by the British Mannesmann Tube Com- 
pany is good news for Newport, wherb the order will he 
executed. The contract amounts to about £500,000. The 
fact that the work will be done at Newport will react 
favourably on the firm's works at Swansea. 


Railway and Dock Charges. 


Traders generally are very clissatisfied with the 
concessions made by tho railway companies in the matter 
of railway rates. Shipping charges were not dealt with at 
all, and, as pointed out by the secretary of the South Wales 
Coalowners’ Association, the concessions represent a 
decrease in this district on an average of 5d. per ton, or, 


roughly, 15 per cent., but their uniform character per- 
petuates one of the worst of the disabilities imposed on the 
trade of this country by the original uniform 100 per cent. 
increase with the additional 6d. flat rate. A concession 
of far greater value would have been the abolition of 
the whole of the flat rate, for the incidence of that rate 
imposed a higher percentage increase in railway rates in 
South Wales than in most competing districts. It is 
pointed out that a reduction of only 5d. per ton will prove 








| 


of very slight value in winning back trade, as such reduc- 
tion is equivalent to less than 2 per cent. of the present 
average f.o.b. cost of coal. Since I wrote a week ago, 
representatives of the South Wales coalowners, the ex- 
porters, the shipbrokers and owners and the Chambers 
of Commerce have had an interview with the repre- 
sentatives of the Bristol Channel dockowners to discuss 
their application for a reduction in dock charges, both 
statutory and non-statutory, and also the question of 
improved facilities for the transport and shipment of 
coals. It was ultimately agreed that a further meeting 


should be held in about a week's time, when the dock | 
companies will give their decision in detail on the proposals | 


| of the trade as to non-statutory charges and the traders’ 











| 


| Britain), Limited, with a capital of £5000, has caused no 





| for delivery over January and February next, but as the 


representatives will submit their case in detail as to the 


improved facilities which are required so far as the trans- | 


port and shipment of coal are concerned. Within twenty- 
four hours of the first meeting above referred to the 
announcement was made that the Bristol Channel dock- 


the water reached Manchester by gravitation, and it was 
not filtered. With regard to the supply from Thirlmere, 
Mr Hinchcliffe pointed out that the watershed there had 
an area of 10,800 acres, of which at present 7920 drained 
into the lake, leaving 2880 to be appropriated. ‘lhe average 
annual rainfall during the last forty-four years had, he 
said, been 87in., and in the year 1920-21 it was 94. 2in. 
The average at Longdendale for sixty-six years had been 
44.58in., and so far this year it had amounted to only 
30in., owing to the dryness of the summer. In the Thirl- 
mere watershed lin. of. rain yielded 179 million gallons, 
and the capacity of the lake was 8956 million gallons, as 
against 3972 millions at Longdendale. The carrying 
capacity of the three lines of pipes to the city was about 
31 million gallons daily, though, allowing for necessary 
repairs and stoppages, the average daily quantity drawn 
had been 28,050,000. With regard to the Haweswater 
scheme, Mr. Hincheliffle said that the lake was 80 miles 
from Manchester, or 744 from the Heaton Park reservoirs. 
The length of the lake at natural level was 24 miles, 
which was to be increased to four miles, with a capacity of 
18,400 million gallons, or practically 10,000 million gallons 
more than Thirlmere. As Haweswater was at a much 
| higher level than Thirlmere, it would be possible to bring 
as much water in two pipes as was brought from Thirl- 
mere in three. In addition, owing to the increased scour- 
ing properties, there would not be the same amount of 
| growth and sediment in the pipes. 





owners had decided to make the followinz reductions in | 


charges as from January Ist next :—Shipping and weighing 
coal and coke at hoists: The present charge will be 





reduced to 11d. per ton, which, with the reduction made | 


on November Ist, makes a total reduction of 4d. per ton. 
Mixing coal for shipment: The present charges will be 
reduced by 33! per cent., which, coupled with the previous 
reductions, represents 40 per cent. Payment to coal tippers 
for waiting time: The actual payments will be charged. | 
The new mixing rates are about equal to 50 per cent. above | 
the pre-war level, but with regard to the shipping and | 
weighing charges, while these varied, only 2]d. per ton | 
was charged at most Welsh ports before the war, so that | 
it will be seen that the new rate to come into operation | 
from January Ist next—viz., 11d.—is still 8}7d. above the | 
pre-war level, or nearly 400 per cent. The reductions made 

| 

| 

| 


apply to non-statutory charges, but they fall far below 
what traders hoped for. 


Current Business. 


Operations on the coal market have naturally 
been considerably interfered with by the holidays. Last 
week exporters were for the most part engaged in getting 
their coals together and endeavouring to see that steamers 
sailed before the holidays, but many of these efforts failed, 
with the result that a number of boats were detained. | 
This week there was no work in the coalfield, at the docks, | 
or in the offices until Wednesday, and as most people had 
made arrangements for their coal supplies for loading | 
immediately after the holidays, it was not expected that | 
much, if any, business would be done this week. The tone 
of the market is naturally on the quiet side. There are 
several inquiries for considerable quantities of coal and | 
fuel for India, Brazil, the Argentine and Greece, but it is 
very doubtful whether the buying on account of India will 
be on anything like the scale that was expected. It | 
will be recalled that there were inquiries for 250,000 tons 


time is now getting so short it is taken almost for granted | 
that this business has fallen through, although it is more | 
probable that if anything is done it will be for shipment 
over the next twelve months. A subject that has claimed | 
a good deal of attention in South Wales coal-exporting | 
circles recently is the re-entry into the export trade of this 
district of German interests. It is well known that ship- 
ments effected by some British firms for the Mediterranean 
and the Plate in recent months have been for the account 
of German interests, but the announcement of the regis- 
tration of a new company styled Frachtcontor (Great 


The registered offices of the new 
It is stated 


little amount of interest. 
company are at Victoria-buildings, Cardiff. 
that it will not be long before one or two more German 
houses wiil ro-establish themselves at Cardiff. 
| 
| 
| 


Iron and Steel Workers. 


The auditors’ report for the three months ending | 
November 30th last in connection with the South Wales | 


CATALOGUES. 


GeneraL Execrraic Company, Limited, Magnet House, 
Kingsway, W.C. 2.—Section W. (2) of general catalogue dealing 
with the Kingsway wiring system. 

Dussex Brromen Company, Empress Wharf, Bromley-by- 
Bow, E. 3.—Illustrated pamphlet dealing with the manufactures 
of the company’s electrical department. 


“ Westincnovuse INTERNATIONAL."’—Monthly publication, 


| which is devoted to the electrical industry throughout the 


world. The August and September issue contains many 
interesting articles. 

Epcark ALLEN AND Co., Limited, Impeial Steel Works, 
Sheffield.—New pamphlet on “ Carbon Tool Steels." Practical 
hints are given as to when it is economical to order carbon tool 
steels, whilst full working instructions, together with many 
tables and details, are included. 


Brown Brotuers, Limited, Great Eastern-street, E.C. 2.— 
Monthly issue of Messrs. Brown's publication “ The Accessory.” 
Illustrated leaflets dealing with “ Apollo” sparking plugs and 
electric motor horns; and with “ Eto” accessories and spare 
parts for Ford cars and cleaning materials. 

Avto-Carrrers, Limited, 187, Hercules-road, Westminster 
Bridge-road, 8.E. 1.—Pamphlet dealing with the recent trials 
of the A.C. standard model six-cylinder touring car, which took 
place on Brooklands track. The test car succeeded in breaking 
nineteen records and covered # distance of 840 miles in twelve 
hours. 

Tae Enousu Exvecrnic Company, Limited, 2, Taviton-street, 
Gordon-square, London, W.C. 1.—Publication No. 333, being 


| tastefully arranged folder, giving illustrations of the new elec - 


tric power station at Whitebirk of the Blackburn Corporation, 

and of various applications of electric power carried out by the 

company. 

Company, Limited, 
ial publication No. 

Motors for Industrial 

illustrated and much 


METROPOLITAN-VICKERS ELECTRICAL 
Trafford Park, Manchester.—A copy of s 
7855/2, which is entitled ** The Choice o 
Work.” The pamphlet is profusely 


| interesting and instructive data has been collected and set forth 


to the benefit of the reader. 


Hices Bros., 265, Strand, W.C. 2, and Sand Pits, Birming- 
ham.—-New price list, which covers alternating-current and 
direct-current motors, motor generators, dynamos and starting 
gear, is intended for reference pur regarding output and 
prices. A special book is being feoued containing the specification 


of Messrs. Higgs Bros.’ machines. 


Grey anp Co., 7, Market-place, Oxford-cireus, W. 1. — 
Pamphlet which deals with ** A Revolution in Electrical Contacts. 
An Enormous Economy! An Effective Substitute for 
Platinum!" This is a metallic alloy which is named ** Platact,”’ 
and is obtainable in sheet, strip, wire, or discs of any gauge or 
size, thereby eliminating the cost of scrap and waste. 


Vanaprum Corporation or America, 64, Victoria-street, 
8.W. 1.—Pamphlet entitled ** Vanadium (the Master Alloy),” 
in war and peace. A brief historical sketch is given from the 
discovery of vanadium in 1804 up to the present time. Nearly 
all the vanadium produced comes from near the summit of the 
Andes at Mina Ragra, in the vicinity of Cerro de Paseo, Peru. 


and Monmouthshire iron and steel workers’ sliding scale | Illustrations are given of the uses to which the alloy is applied, 

shows that the sliding scale percentage at and from the | whilst an index is given of its uses in alphabetical order, 
quarter commencing on January Ist next will be reduced| Tax Wetuman Smiru Owen ENGINEERING CORPORATION, 
from 64} per cent. above the standard to 51} per cent.. Limited, 36 and 38, Kingsway, W.C. 2.—An illustrated descrip 
4 | tion of the firm’s works at Darlaston, South Staffordshire. 
| Illustrated catalogue dealing with charging machines for open- 
‘ de hearth furnaces. The different types are described and, in addi- 
Siemen’s Steel Association. | tion to a coloured frontispiece, line drawings are reproduced to 
» : age * . | represent blue prints. The catalogue is exceptionally well 

The South Wales Siemen's Steel Association | produced. 
has decided that the 20 per cent, which was given to the | Sen W. G. Anented, Warcecatlt int Go!’ Utlised, 8. 
lower-paid men in the industry when the sliding scale | Gat George-street, 8.W. I.—An exceedingly well produced 
came into operation until the end of the year shall be con- | hook dealing with the locomotive activities of the firm, At the 
tinued to the end of the present period of ascertainment, end of 1918 the shell factories at Scotewood-on-Tyne were 
viz., up to February 4th. It was also decided to make no | converted so that locomotives could be produced. On November 
change in the present price of tin-plate bars. 12th, 1919, the first locomotive—a 0-8-0 superheater type—was 
: finished for the North-Eastern Railway Company. At the 
| present time the 35lst locomotive is in hand, and we under- 
| stand from the Central Commercial Department that approxi- 
mately one locomotive a day is completed. Many excellent 
illustrations are given of the diflerent locomotives produced, 


a decrease of 13 per cent. 





MANCHESTER WATERWORKS. 


AN interesting address on the Manchester Corporation 
waterworks was given a few days ago to the members of 
the Manchester Rotary Club by Councillor J. Hinchcliffe, LAUNCHES AND TRIAL TRIPS. 
chairman of the Longdendale Sub-committee of the | oy ye ‘ 

Manchester Waterworks Committee. He said that the Te 

seven reservoirs there now have a total capacity, after} CooLana, single-screw steamship for carrying general cargo ; 
allowing for siltage, of about 3110 million gallons, the built by Swan, Hunter and Wigham Richardson, Limited, to 
reservoir at Godley a capacity of 61 millions, and the seven - ge A ee by 224i Stenmebin: Tomgonne iris. 
others at Audenshaw, Gorton and Denton @ capacity of } onal triple-exapnsion ; constructed by George Clark, 
a oA ra a — He =e ow lin. . Limited ; trial trip, recently. 

rainfall on the ngdendale watershed yie nearly . ; : : 

436} million gallons. ¢ Roughly, Longdendale yielded | y}ROONE™. sted cargo stewie en ey of Fearnley ond Byes, 
20 million gallons a day for domestic consumption and | Christiania; to carry 9200 tons deadweight on draught of 
nearly. 14 millions daily as compensation water, which | 26ft. 6in. Engines, triple-e ion, pressure 1801b.; cou: 
had to be allowed to flow down the Ethrow stream. All 


xpansi 
structed by the builders ; trial trip, recently, 
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(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 
(8) Except where otherwise indicated coals are per ton at pit for inland and f,0.b, for export and coke is per ton on rail at ovens and f.0,b, for export. 


(7) Export Prices—F.0.B. Glasgow. 





(9) Per ton f.¢,b, 


IRON ORE. STEEL (continued) FUELS. 
Native 37/- £a 4, &s 4. | Lawangsams— 
- Ship Plates ... 1010 0 = (f.0.b, Glasgow)—Steam 24/- 
(1) Spanish 28/- 
(1) N. African 28). age 3.96 = ” ” Ell... 35 /- 
Boiler Plates ... 146600 _ pa is Splint 25/- to 30/- 
N.E. Coast— UD <a, he 1010 0 - om ‘i Trebles ... 26/- 
Native dpe tim Heavy Rails ... 910 0 - . - Doubles .. 24/- 
Foreign (c.i.f.) ... 26/- Fish-plates 1410 0 —- . " Singles 18/6 
Channels... ... 1410 0 - AYRSHIRE— 
et a See apilliiiadinbenisdiaiicaas Hard Billets .. 910 0 _ (f.0.b. Ports)—Steam 24/- 
Soft Billets 710 0 — ” ” Splint 26/- 
PIG IRON. N.W. Coast— ” ” Trebles 25/6 
Barrow— FirgsHIRE— 
Home. Export. H Rail 00 (f.0.b. Methil or Burnt- 
diee a6 eavy Rails ... 1 a ne island)—Steam ... 20/6 to 25/- 
(2) ScorTLanp— Light ” 0 0w1l5 0 0 Screened Navigation 28/- 
Hematite 60 0 - ae oB.0 " Trebles 4. 26). 
ge Ship Plates 010 0 -—- 
No, 1 Foundry 600 a z Doubles 24/- 
ee 515 0 = Boiler ,, ve: .6 0 0 ines Singles 18/6 
Manocuestsr (Prices irregular and uncertain, uncha»ged)— Loruians— 
N.E. Coast— Bars (Round) 10 0 Oto 12 0 0 (f.0.b. Leith)—Best Steam 24/- 
Hematite Mixed Nos. 5 0 0 500 »» (others) 11 0 Oto12 0 0 Secondary Steam ... 23/6 
No. 1 2 6 5 26 Hoops (Best)... . 15 5 0 . 600 Trebles 26/- 
Cleveland— » (Soft Steel) 12 5 0 io” 3 8.8 Doubles 24/- 
1. 55 0 510 0 es ww kh we Swe . 000 Singles 18/- 
Silicious Iron _-=- - » (Lanes. Boiler)... 16 0 0 - ENGLAND. 
No, 3 G.M.B. 5 00 5 56 0 SHEFFIELD— (8) N.W. Coast— 
No. 4 Foundry 415 0 415 0 Siemens Acid Billets ... 13 0 0 -- Steams... 84/- 
No. 4 Forge 410 0 410 0 Bessemer Billets ... 1210 0 -- Household 40/- to 55/- 
Mottled 450 4650 Hard Basic WD. ©. Ore ccs! mes — Coke ... 34/- to 36/6 
White ... 4560 4650 Soft ,, 810 0tc10 0 0 NORTHUMBERLAND— 
Mipeaupe. Hoops ¥ 13 5 0 io _ Best Steams 24/- to 25/- 
Staff — Soft Wire Rods 10 0 0 - oe ree = 22/- 
All-mine (Cold Blast) ...15 0 0 _ Mip Sereiaala pam . 
Part Mine Forge None offering. Small Rolled Bars... 10 0 0 to 1010 0 sere pa » aly 
North Staffs. Foundry 510 0 ie Bessemer Billets ... 710 Oto 8 0 0 mschel 
(2) Hoops ... ... 12 0 0 to 1210 0 DuRaaM— ; ‘ 
(8) Northampton— Gas Tube ‘ Best Gas ... 23/- to 24/- 
; as Strip 1015 Otol 0 0 
Foundry Nos. 2and 1... Nominal. Sheets (24 W.G 1 00 bia Second ore 20/- to 22/- 
ects ( +@.) ... f ie 2 ae H old 5 30 
» No 415 0 - Galv. Sheets(f.0,b. L’pool) 1 8 ouseheld... + to OW 
le .0.b,L’pool) 1710 0 to 18 0 0 Sonia Gulk 37,6 to 40/- 
» Forge 440 - Angles — -» oe - nw war adie , 
(8) Derbyshire— Joists 1010 0 a SHEFFIELD— Re.aeib. 
No. 3 Foundry 412 6to415 0 ees ee o~- saute weiles Hards ~ bag 
bad Bridge and Tank Plates 1010 0 — eee oo oT 2 
—_ PO lS ke ee & fevaend awd or x iain ya 28). to 2h)- js 
Lincolnshire— Cobbles we 23/- to 24y- 
Basic Ste Oe ths NON-FERROUS METALS. _ “alae ws 22/- to 23/- -- 
a, RRS os és S waNsna— ; Washed Smalls ... 17/- to 18/- 
A a at - ~ Tin-plates, I.C., 20 by 14 20/- to 21 Best Hard Slacks . 17/6 to 18/6 
Block Tin (cash) 171 10 0 Secnide 17/- to 17/6 
(4) N.W. Coast— at ” ve Ad f- ‘/ _ 
é' 2 oa, wese Soft Nutty 17/- to 17/6 
N. Lanes. and Cur. Cert a mk 6612 6 Pea 2 11.6 te 12,6 
Hematite Mixed Nos. 65 0 -—- »» (three months)... 67 12 6 Small = . 9/- to 10/- na 
Spanish Lead (enh) 10 0 House, Brash ia x 39/- to 41/- 
Eid og (three months) 2412 6 , Best Silkstone ... ... 37-6 to $9/- 
potter (end) 2710 0 Blast Farnace Coke (Inland and Export)... 22/6 to 27,6 
MANUFACTURED IRON. oo Qtheee ncatie)... 7 12 6 
H Peat MaNCHESTER— Cagpirr— (9) SOUTH WALES. 
ome. Steam Coals: 
aa 4. Bs 4. ee @ 10 0 Best Smokeless Large ... 25 6 to 26 - 
ScorLanD— - ae dlp ib Becond , 25/- to 25/6 
joie. 1210 0 . ” ee : ; 0 Best Dey Large... 25/6 to 26/- 
Best, 17 0 0 oo ” —— is 2t Ordinary Dry Large... 24.6 to 25/. 
v8 Bras Lace 0% Best Black Vein Large 236 to 24/6 
N.E. Coast Condenser 014 
PE 1210 0 bY Lead English ry 26 10 0 Western Valley __,, - 23;- to 23,6 
, : Best Eastern Valley Large ... 23/- to 23/6 
Marked ,, 18 0 0 - » Foreign > gat prs 2% 00 
Tees 1410 0 ne Ordinary - ni xis 21/6 to 22/6 
(Metal prices practically unchanged). Best Steam Smalls 18/- te 19/- 
Lanos.— Ordinary ,, 12/6 to 17/6 
Crown Bars ... 13 00 _ Washed Nuts... 85/- to 40/-} 
Hoops 16 5 0 16 0 0 PERRO ALLOYS, No, 3 Rhondda Large 29°. to 30/- 
. Seem (All prices now nominal). ~ és Smalls 20/- te 21/- 
Gusts Bais. 13 0 0 .” Tungsten Metal Powder 1/8 per Ib. No, 2 pa Large 24/- to 25/- 
Best “400 Ns Ferro Tungsten... ... 1/6 per lb. ad » Through 20/- to 22/- 
H 5 1B 6 O Per Ton. Per Unit * a Smalls 15/- to 17/- 
oops ae Ferro Chrome, 4 p.c. to 6 p.c. carbon... £28 12/- Coke (export) 85/- to 40/- 
MIpLarps— ‘i 6 p.c, to 8 p.c. a £26 10/- Patent Fuel x 25/- te 28/- 
Marked Bars (Staffs.)... 1600 ... ... = - B8pctol0pc ,, £26 10/- Pitwood (ex ship) 37/6 te 40/- 
Crown Bars ... ... ... 1210 Oto 18 0 0 .t Specially Refined x J 
Nut and Bolt Bars 12 5 001210 0 Max, 2 p.c. carbon wh Nd bg or 
Gas Tube Strip 1310 0 — ~ 28h eo ae --- £94 82/- Best Large... 57/6 to 60/- 
Hoops (Nom. 1610 0 — » 0°75 p.c. carbon ... ..-£110 41/- Seconds 52/6 to 55/- 
»»  earbon free ... ...2/8 per Ib. Red Vein ... 47/6 to 50/- 
ad Metallic Chromium wx» eee oee/6 por Ib, Big Vein ... ... . 55/- to 57/6 
Ferro Manganese (per ton) £18 for home, Machine-made Cobbies... 72/6 to 75/- 
STEEL. ” Silicon, 45 p.c. to 60 PO. + ..-£12 10 0O seale 5/- per Nats ... 72/6 to 75/- 
unit Beans 58/6 to 60/- 
(6) Home. (7) Export. » wo pe eS © am Gon ies ts 20/- to 22/- 
2a 4, 2a 4, . - Breaker Duff ... 7,9 to 8/3 
(5) SeorLanD— + yen oa Rubbly Culm ... 11/6 to 12/- 
Boiler Plates .. 400 ae » Molybdenum hes ...9/- per Ib. : 
Ship Plates fin, andap10 10 0 a », Titanium (carbon free)... ..-1/6 per tb. ay Coals : PR 24). to 25/- 7 
Sections ... ... ... 10 0 0 — Nickel (per ton) ---8190 8 i ais ies 23°. to 24/- : : 
Steel Sheets Jyin.togin. 12 5 0 mi post ig. yey gre! (gil _. 12/6 to 16)- ; 
ve per ton oon 
Sheets(Gal. Cor. 24 B.G.) 17 0 0 (British Official). Cargo Through 20/- to 22/- 4 
ce aa ak: ' 
(1) Delivered. (2) Net Makers’ works. (8) At furnaces, (4) Delivered Sheffield %) Glasgow, Lanarkshire and Ayrsbire, 
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French Engineering Notes. | 
(From our Correspondent in Paris.) 
Trade Development. 


Ir in countries with a low exchange rate the 
situation has become very precarious through the diffi- 
culty of transacting business with markets where the 
currency is depreciated, it cannot be said that the indus- 
trial activity in these latter countries is much greater, 
although it would appear from the surface that the 
general position is relatively more satisfactory. It is 
probable that the engineering works in France find more 
employment than those on the other side of the Channel, 
and there are certainly very many fewer idlemen. That 
is due largely to the shortage of labour, aggravated by 
the eight hours’ day, against which the whole country, 
with the exception of some of the men's unions, is in | 
strong opposition. It has also been necessary to carry out 
@ vast amount of work in connection with the railways 
and other public services, and activity in this direction 
has only been limited by the money available, which is 
unfortunately much below what had been voted for 
expenditure. For some time the State was very lavish 
with the distribution of contracts that were given out 
before the necessary funds were available, and the inability 
of the State to pay for much of the work done is partly 
responsible for the present lack of confidence, since manu- 
facturers who are unable to get payments from the State 
are naturally not in a position to pay others, and it sete 
& precedent that is being abused by many who are shield- 
ing themselves behind the facilities offered by the system 
of voluntary liquidation, whereby a firm may shift the 
burden of its debts for a number of years and start afresh. 
A phenomenal amount of capital is being immobilised in 
this manner. An attempt is being made to suppress these 
facilities, which merely have the effect in most cases of 
delaying the inevitable and of preventing a recovery of 
credit. A Bill has already been introduced into the Senate 
for restricting the applications of the benefits to be derived 
from the “ réglement transactionnel.”” That measure has 
certainly helped to stave off a general collapse, but there | 
is an impression that it would have been better to allow 
things to take their course and eliminate the weaker 
elements, when there would be a chance of credit being 
restored. If a depreciated currency is not so favourable | 
to business as is generally supposed, because it implies | 
a lack of credit and an inability of the State to carry out 
industrial undertakings in a country in which it is the 
chief factor of activity, it has, nevertheless, an advantage 
in creating new industries which may develop rapidly | 
as soon as the economic gituation becomes more stable. 











Public Works. 


In view of the fact that the Ministry of Public 
Works has secured the approval of Parliament for the 
carrying out of undertakings to the value of 30,000 million 
franca, it was expected that there would be an abundance 
of employment in all departments of the engineering 
industries, but on account of the financial situation the 
credits voted for 1922 are comparatively less than those 
for 1914. This is a great disappointment for the public 
works’ contractors, who last week entertained the Minister 
at their annual banquet, and explained to him the serious 
position in which the contractors found themselves, not 
only on account of the uncertainty of the State being able 
to carry out contracts, but also of the dearness of raw 
material, the labour shortage and the high railway rates. 
While the Minister sympathised with the public works | 
contractors, he intimated that it was unwise to look to the 
State to get them out of their difficulties, and that their 
safest course was to seek the aid of private initiative. 





The State Railways. 


The three sections of the Parliamentary Com- 
missién which was appointed by the Minister of Public 
Works to report upon the future working of the State 
railways presented their conclusions last week, when a 
vote was carried in favour of a company being formed to 
take over the system. The only alternatives under 
consideration were the maintenance of the State owner- 
ship with an independent council which would have“full 
powers over the working of the railway, or the cession of 
the system to a company which would be constituted under 
the name of the Compagnie Nationale des Chemins de 
Fer de 'Quest. The company would have a capital of 
210 million franes, of which one-third would be sub- 
scribed by the departments and the communes, the 
Chambers of Commerce and other bodies, and the re- 
mainder by the public. The board of directors should, 
it is suggested, be composed of twenty-seven members, 
of whom three would represent the State and three would 
be appointed by the railwaymen, who would also have 
allotted to them a certain number of shares. These are 
only the main lines of the proposed reorganisation of the 
State railways, and it is probable that by the time the 
project has left the Ministry of Public Works and is pre- 
sented to the Chamber of Deputies, it will have undergone 
some modification, but it appears fairly certain that the 
State control of the railways is drawing to a close, and 
that the system will, in the early future, be handed over 
absolutely to a public company. 


Trade Returns. 


The returns of foreign trade during the first 
eleven months of the year continue to show a much more 
considerable reduction in values than in weight, this being 
partly accounted for by the employment of a different 
method of valuation. The value of the imports was 
estimated at 20,394 million francs, representing a decline 
of no less than 25,062 million francs, as compared with 
the similar period of 1920. The exports totalled 19.370 
million francs, a declension of 5256 million francs. Esti- 
mated by weight, the differences were much less important. 
The imports amounted to 32,776,570 tons, a decline of | 
12,399,959 tons, of which more than three-fourths were 
raw material. In exports the total of 13,493,951 tons 
was 1,806,413 tons more than during the first eleven 
months of 1920. The whole of this improvement was due 
to exporte of raw material. 
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INTERNAL COMBUSTION ENGINES. 


171,576. October 2nd, 1920.—Coo.ine Pistons, H. H. Blache, 
32, Sofievej Hellerup, near Copenhagen, Denmark. 

Tue inventor claims that he avoids the necessity for supplying 
the cooling water to the piston under pressure. The water 
connection is at the right, and a short ound is made in the 
crosshead, so that water is delivered to the piston during a short 














part of the stroke by way of the pipe, and a hole drilled up the 
centre of the piston-rod. The way out for the water is through 
the annular space between the piston-rod and its sleeve and by 
openings at itsend. It is suggested that the reciprocation of the 
piston produces a sort of pumping action which keeps the water 
moving forward.— November 24th, 1921. 


TURBINE MACHINERY. 
171,584. October 8th, 1920.—Sream Turemve Braprve, 
The British Thomson-Houston Company, Limited, 83, 


Cannon-street, London, E.C, 4. 
In this form of blading the blades are hooked over an annular 
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projection on the turbine wheel, and are held in place by being 
driven into a recess formed in the wheel. The illustrations 


show alternative methods of fixing.—November 24th, 1921. 


GAS PRODUCERS. 


171,612. November 4th, 1920.—FusL-reEEDING 
A. EB. White, 88-90, Chancery-lane, London, W 
With the object of reducing the loss of gas during the intro- 


MECHANISM, 
r.C.2 
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fuel valve A is provided with a 
ich is held up against the valve 





tight joint between the seating and the outer casing.— November 
24th, 1921. 

ELECTRIC FURNACES. 
171,494. August 19th, 1920.—ImProVemMENTs IN OR RELATING 


To Tarex-PaHase Execraic Furnaces, Davide Mauri, of 
109, Viale della Stazione, Villa d’Ossola, Italy. 


rests on su A, each support being hinged so 
that the furnace can be tilted by means of 4 motor M operating 
a screw 8. In the bottom of the furnace is a polar piece P, 


which is connected to the neutral of the transformer, whilst 
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the three main leads are connected to the electrodes. The roof 
or arch R is supported by a hexagonal frame I built up of beams 
to which are secured the sheaves for the wire ropes G, which, in 
conjunction with a winch H, serve to operate the holders of 
the electrodes L.—November 21st, 1921. 


WIRELESS TELEGRAPHY. 


149,194. July 12th, 1920.—ARRaNGEMENT FoR WIRELESS 
TeLecrarny ror Susmanrines, Dr. Erich F. Huth G.m.b.H. 
of 130 and 132, Wilhelmstrasse, Berlin, 8.W. 48, Germany, 
and Bruno Rosenbaum, of 256, Kurfurstendamm, Berlin. 

According to this invention, wireless communication from ® 
submarine may be established with other boate or stations while 
the boat is submerged. The submarine is fitted with a Rumpf 
antenna A extended at a low height on supports, by means of 


which signals can be sent out from the transmitting station B 


] 
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| whilst the boat is under water just as well as when above water 

| level. The coast station C, working in conjunction with the 

' submarine, is fitted with a ion antenna D submerged under 
water leve! and connected with the receiving station E. Thus, 

| from the coast F wireless communication can be established 
with the boat when submerged.— November 14th, 1921. 


149,272. July 14th, 1920.—Imrrovements my Raprio Sienar- 
tine Systems, Lee De Forest, of 1391, Sedgewick-avenue, 
Bronx, U.8.A. 

The object of this invention is to provide « simple and efficient 
system for varying the amplitudes of the radiated wave trains 
| by @ signalling device, such as a telephone transmitter. A 
| direct generator A is connected to an adjustable resistance B. 
CD are choke coils, E a condenser and F another inductance 
coil, Gis a spark gap. This arrangement forms an oscillating 
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there is an inductance H. Across this inductance @ valve is 

connected as shown, and @ microphone is joined to the grid 

and one of the filament electrodes. If desired an suxiliary 
source of current K may be included in the microphone circuit. 

—November 14th, 1921. 

160,456. February 22nd, 1921.—IMPROVEMENTS RELATING 
To THEermronic Vatves, Marius Latour, of 79, Boulevard 
Haussmann, Paris. 

When several thermionic valves are connected in series and 


= which gives continuous oscillations. In the antenna 


| 
| N° 160,456 





| one of the filaments breaks, it is necessary to search for the 
defective filament. According to this invention, however, each 
filament is shunted by @ resistance, as shown at A, B C, 
and in the event of one of the filaments breaking, the resistance 
belonging to that filament is raised to @ red heat, so that the 
The resist are com. 


ted 
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ans of material that decreases its resistance as the current 
ing through it i .—N ber 24th, 1921. 


147,441. July 7th, 1920.—Improvements tn ELEcTRONIC 
Tunes, Gesellschaft fir Drahtlose Telegraphie, 9, Tempel. 
hofer Ufer, Berlin, Germany. 

This invention relates to eléctronic tubes of the kind now 
frequently known as triodes, that is, tubes which contain an 
anode, a cathode and a control electrode. According to the 
invention, the cathode of a triode is composed of metal of the 
alkaiine earth group having a very smal! cathode drop, such as 
magnesium or calerum. Preferably a tube provided with such 
a - — contains hydrogen or one of the rare gases.— November 
7t F 





LOCOMOTIVES. 


171,510. August 27th, 1920.—Reecnaror Vatves, A, E. 
Owen, 27, Salthouse-road, Barrow-in-Furness. 

In this double-beat regulator the two valves A and B are not 

rigidly connected together. The spindle is fixed in the lower 

valve B, but slides to the extent of the clearance at C in the 
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valve A. The junction between the two valves is made tight 
by piston rings, steam is admitted to the interior by the 
holes D. When the valve is opened the valve B rises off its 
seating before A moves, but both go together when the clearance 
at C is taken up.—November 24th, 1921. 


CRUSHING AND GRINDING. 


171,652. March 29th, 1921.—Rorary tog > J. 8. 
Withers, 51 and 52, Chancery-lane, London, W.C. 2 

In this pulverising machine the grinding takes place ‘between 

the conical roller A and the fix roe B. The roller is 

mounted on @n upright shaft, which is supported on a spherical 
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bearing so placed that the centre of the bearing coincides with 
the centre of the driving pulley C. The material to be ground is 
fed in at D, and is discharged by the shoot shown.— November 
24th, 1921. 


TRAMWAYS AND RAILWAYS. 


171,521. September 2nd, 1920.—S1enaLLiIne APPARATUS, 
W. R. Sykes Interlocking Signal Company, Limited, 2 
Voltaire-road, Clapham, London, 8.W. 4, and F. J. Sykes, 
52, Deauville-road, Clapham Park, 8.W. 4. 

The object of this invention is to ensure that the semaphore 


slack in the operating wires. The arm is operated by two rods 
AA, which are connected with plungers —— studs BB 
that with slots in the cam cc. en either of 
the cam plates is moved endways, by pulling on the wire, the 
corresponding stud B is moved to the extent of the transverse 
distance between the two ends of the slot in the plate, and it is 
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immaterial how far the plate is moved, longitudinally, so long as 
the movement is at least equal to the diagonal part of the slot. 
The parallel part of the slot is of a le math corresponding w with 
the anticipated stretch of the wire.—November 24th, 1921 


MISCELLANEOUS. 


171,334. February 28th, 1921.—-Woop Screws, R. E. Hardy, 
200, Shirley-road, Southampton. 

The inventor proposes to use a screw for fastening woodwork, 

the thread of which is cut away on either side, as shown in the 


N®°I71.334 





drawing. The screw would be driven in by means of a hammer 

and tightened by giving it @ quarter turn with a screwdriver.— 

Nove: 17th, 1921. 

171,468. August 13th, 1920.—Srowe Dricts, A. Stapf. Liitzow- 
strasse 62, Berlin, Germany, and H. Hundrieser, Joachim 
Freidrichstrasse 27, Halensee, near Berlin 

This stone drill is provided with teeth which drill out only 
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part of the material, while the intervening stone is broken 
away by the roller shown. It is said that the roller greatly 
increases the efficiency of the drill.— November 14th, 1921. 
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Forthcoming Engagements, 


Secretaries of Institutions, Sachin, dc., desirous of having 
notices of meetengs inserted in this are req d to note 
<hoehd rondh thin afpes en, before, the monstagragdhe Wetenchey 
should reach this o. on, or before, the morning of the Wednesday 
of the week the meetings. In all cases the TIME and 
PLACE at whach the meeting is to be held should be clearly stated. 











TO-DAY. 

Junior Instirrutron or Enorneers.—Caxton Hall, 8.W 
Questions and general diseussion. 8 p.m. 

InsTITUTION OF PRopvUCTION ENGINEERS. —Institution of 
Mechanical Engineers, Storey's gate, 8.W.1. Paper, ** The 
Costing System and its relation to Production,” by Mr. G. H. 
Hales. Lantern. 7.30 p.m. 


SATURDAY, DECEMBER 3lsr. 

Roya Iwystrrvtion or Great Brirain.—Albemarle-street, 
London, W.1. Children’s Lectures: ‘* Electric Waves and 
Wireless Telephony.’’ Lecture L., “‘Compreasional Weves in 
Ar.”” 3 p.m. 


MONDAY, JANUARY 2xp. 
Tus Perrer Encrveerine Soctgry.—Petter's Institute, 28, 
Kingston, Yeovil. ‘Some Aspects of Flying from a Pilot's 
Point of View,” by Capt. A. 8S. Keep. 8 p.m. 


TUESDAY, JANUARY 3nrp, 1922 

InstTrITuTION OF AUTOMOBILE ENGINerRs,—-Chamber of 
Commerce, New-street, Birmingham. Paper, “ E xperiments 
with Weldless Steel Tubing, as used in Construction” * by Mr. 
W. W. Hackett. 7 p.m. 

Roya Instrrvtion oF Great Brrraiy.—Albemarle-street, 
London, W.1. Children’s Lectures: “ Electric Waves and 
Wireless Telephony.’ Lecture IIL, “The Telephone.” 3 p.m 


WEDNESDAY, JANUARY 4ra. 

Instrrote or Cost anp Works Accountants.—Hall of the 
Institute of Chartered Patent Agents, Staple Inn Buildi 
Holborn. Lecture, “ Financial Planning,” by Mr. H. 
Jenkins. 7 p.m. 

InstrruTion or ELecrricat Enotveers : Wine ess SECTION. 
—Savoy-place, Victoria Embankment, W.C.2. “ High-speed 
Wireless Telegraphy,” by Lieut.-Colonel A. G. T. Cusius. 6 p.m. 

Iystrrotion or Sanrrary Encuveers.—Caxton Hall, 8.W. 1. 
Presidential Address. 7 p.m. 


THURSDAY, JANUARY Sra. 

Royat AgronavticaL Soctrery.—Royal Society of Arta, 
John-street, Adelphi, W.C. 2. “ Specialised Aircraft,’ by Wing- 
Commander W. D. Beatty. 5.30 p.m. 

Royat Instrretton or Great Britary.—Albemarle-street, 
W.1. Children’s Lectures : “Electric Waves and Wireless 
Telephony.” Lecture IV., “ Electric Oscillations.” 3 p.m. 


FRIDAY, JANUARY 6rs. 

Junior Ixstrrurion or ENotveers.—Caxton Hall, 8.W. 
Lecturette, “Stone and Marble-working Machinery,” by Mr. 
A. E. Bingham. Lantern. 8 p.m. 

ils tener or Mecsanical Enotnerrs.—Storey’s-gate, 
8.W. 1. Joint meeting with the Society of Chemical ebay. 
™ ion of the Engineer Chemist in the Control 
of Plants and Processes,” by Mr. G. M. Gill. 6 p.m. 

INstiITUTION oF Locomotive (MANCHESTER) ENGINEERS.— 
College of Technology, Sackville-street, Manchester. “Notes on 
the Influence of Design on Express Locomotive Performance 
by Mr. ©. J. Allen. 7.30 p.m. 


SATURDAY, JANUARY Tra. 

Ivstrrorion or Locomotive Exoreers (Scorrma Centre). 
—Ball Room, Grosvenor Restaurant, Glasgow. Smoking con- 
cert. 6.30 p.m. 

TUESDAY, JANUARY 10ra. 

Juntorn Instrrvtion or Enarverrs.—Visit to Chariten 
Works of the United Glass Bottle Manufacturers, Limited, at 
2.30 p.m. 

WEDNESDAY, JANUARY lira. 

InsTITUTION OF AUTOMOBILE ’e t—- —lInstitution of 
Mechanical Engineers, Storey’s-gate, S.W. “ An Investiga- 
tion of Certain Aspects of the Two dinihe Engine for Auto- 
mobile Vehicie:."" 8 p.m. 


THURSDAY, JANUARY 1l2rs. 
Roya ArronauTicat Socrery.—Royal Society. of Arts, 
John-street, re W.C. 2. Annual Juvenile Lecture. Talk 
Fly,” by Major D. C. H. Hume. 3 p.m. 


SATURDAY, JANUARY lé4ra. 
LystrruTion oF Batrish FounpkymeN.—College of Tech- 
nology, Manchester. Annual Dinner. “The Solution Theory 
of Alloys, with special reference to Cast Iron,” by Dr. F. J. 
Brislee. 4 p.m. 


THURSDAY JANUARY 19rn. 
INsTITUTION oF Civit Encuveers (Yorxks#tre).—Gt. Northern 
Rly. Hotel, Wellington-street, Leeds. First Annual Dinner. 
6.30 for 7 p.m. 


TUESDAY, JANUARY 3lsr. 


InstiTUTION oF Civit EnNormerrs: MANCHESTER AND 
Disruict Assoctation.—Paper on “ Tidal Power Development,” 
by Professor A. H. Gibson, D.Sc, 6,30 p.m. 








arm is moved to a definite angular position, regardless of the 
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The connection is very close. In fact there is no 
doubt that an abundant supply of fresh air invigorates 
wn a and ensures high output of excellent quality work. 


Ediswan Electric Fans 


are a sound investment and soon repay their cost in 
increased efficiency. 


Full particulars and prices are given in 
Catalogue HH 226, 
which will be forwarded on request. 


The Edison Swan Electric Co., Ltd., 
Ponders End, Middlesex. 


EDISWAN 


ELECTRIC FANS 








eee 








aay — Bore.! jecitherieomer 


Steal, Siem Siemens- fa ag oF: 
Plain or 


TeLAdd.:° * Hoops.” 
The Seabees Tien 


Oe. 


& Steel Co.. Ld.. Motherwell, =.s. 




















The Standard Piston Ring and 
Engineering Co. Ld., 


PREMIER WORKS, 





CAST IRON 
PISTON RINCS 











By the Davy-Robertson Don Road, SHEFFIELD 
Presses: epohene He Ee 

last- 

All sizes from 2fin. ty fred ome pg aly we 

to 72in. may point out that a set of 

rings Steed im 1911, in a new 

— IN ouR — commer al vehicle, have run 

aaa eo 

Special Piston Ring Iron am. the coUMEEEA Gib co cial 

QUICK DELIVERY. ,~% omndard B tine rings bas 

LOW PRICES. years use.” 





— 














PP Two Enquiries :— 


12° long.” 
exceed 20° over all, 





(1) “An Electric Drill, to drill */,,” holes in steel; must not be 


(2) ** Portable Electric Drill, for i” holes in malleable iron, not 
with Drili-bit in positioa. 


THE WESTOOL Marx |. DRILLS 


WERE the ONLY Tools which could meet the conditions. 


Send YOUR Enquiries to :— 
THE WESTMINSTER 


TOOL & ELECTRIC CO., __ 


Westool Works, Putney Bridge Read, 
Putney, LONDON, S.W. 15. 
clephané: PUT. 1179. 
GLASGOW OFFICE: 






72, WATERLOO ST. 
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CONTRACTORS’ PLANT. 





“DIVIDING HEADS 


PLAIN AND UNIVERSAL, 
For MILLING MACHINES. 


a ae TABLES FOR MILLING AND 
LOTTING MACHINES. 


THE WHEELER MNFG, CO." L"® 


Crossing, Wellington, Salop. 


Tanners and canteen: 
MANUFACTURERS OF 
OAK TANNED 


















WEBB & SON, comes) Lt 
rer © 


PRICE LISTS & 






TGRANES. 


PILE DRIVERS. 
WHITAKERS (Engineers) LIMITED, 
~  HORSFORTH, LEEDS, 





ING: 








et 





FIRST.CLASS 
AWARDS. BRICK MACHINERY 
. Combs Tannery, 
_ TO WM A R K E T. BENNE TT & SAYER, 
TERMS ON APPLICATION numer. 


























] 








Structural 
Engineers, 


BRIDGES — ROOFS. 5,2 
ALEX® FINDLAY « C°: 


MOTHERWELL, Scotland. 








THE MARK OF EXCELLENCE | 
(RONCLAD switch & FUSE GEAR 


TD ik MIDLAND ELECTRIC MANDPACTURING Cr C- 
__BARFORO STREET, BIRMINGHAM 
ee 


en 








SS 


POWER PRESSES — 


for Sheet Metal Work, Blanking, Dra 




















Stamping, &c., also Posmay Lathes, Guillotine. 





-- - — SPECIALITY apccope ett Ollie: MOTHERWELL. HORDERN ." MASON. 
STAMPED STEEL London Office: 9, VICTORIA ST., S.W. 
Se See EDITIONS Telegrams {~F B her ew 5 pe ot oD Vulcan Press Works, 


FLOOR TROUGHING. 


of superior workmanship in first-class metal. Prompt 


,_ SURRRINGHAM 
(See displayed advertisement last week and next). 





Delivery. Moderate Prices. Up to One Ton in weight. 


=| H. W. KEARNS & GO., L2 





Estimates Given. 


MESSENGER & CO., Ltd., 
LOUGHBOROUGH, Leicestershire. 
Telegrams : HEATING, Loughborough. Telephone: 691 


‘EMPIRE’ AUTOMATIC CONTROL 
GEAR. 
See Display Advt., page 6, Dec. 9. 
E.ectric Contror Laimiten | 
GLASGOW. 


“ LEROY T 


NOK - 











GRAIN, CHILL & STEEL ROLLS 


HEAVY CASTI NGS iron upto 100 tons. 


a 
Cast Stee! Loco. Wheel Centr 


REGISTERED TRADE MARK. 


Improved Patented 
CONDUCTING 





BROADHEATH, MANCHESTER, 


MACHINE TOOLS FOR ENGINEERS. 
Tel. No. 221, Altrincham. 


See our Illustrated Advertisement in issue of Dec. 16th. 


THOMAS SHANKS ¢ ©: rn 
gs {NE too 
wat 
vy SEE HALF-PAGE 


=: COMPOSITION 


cr Hennes BOILERS, STEAM PIPES, &c 


nts the radiation of heat, saves fuel, and 
increases the power of steam. 


in London the cost of the ring is 
ved in about six h: 


On Admiralty and Wap Office Lists. 
Three boilers covered with this Composition will do 











tre work of four not covered. May be seen where 
it has been in use for twenty years. HEA ADVERTISEMENT IN 
Established ISSUE OF DEC. léth. 








F.LEROY & Co., 
10, Gray St., Commercial Road, LONDON, 7 


Also at Manchester. 





Patent — = Guards, 





R. B. TENNENT, LIMITED. 
COATBRIDCE, N.B. 


CONSTABLE & COMPANY LTD 
Publishers of 


“THE ENGINEER LIBRARY.” 














THE PRODUCTION AND TREATMENT 
OF VEGETABLE OILS. 
By T. W. CHALMERS, BSe., A.M.I. Mech. E. 
Imperial 6vo. Feiding Plates and Lllustrations. 21 - net. 


Tus Excise Mecmanic A valuable contribution 
uw knowledge of the subject from the engineer's 
point of view.” 


Natwer —"“A solid piece of work of much use to 
I able oi) industries.” GREEN 
weTiOr 


Telegrams—“ Taxrsraturs.” 
162a, 





CONSTABLE & CO. LTD, 
10-12, ORANGE STREET, W.C,2 





BUFFALO INJECTOR. TRIPP’S METALLIC PACKING 


Illustrated Catalogue 
with prices and full 
particulars of both 
classes of Injector 
and Metallic Packing 
en application. 


& BOULDING, LTD., 


Engineers. 


DALSTON LANE, LONDON, E.8. 


SAFETY| 235-3": 


FIRST = 
DIE_CASTINGS 


riculars of your requirements for Die 
¢s in Tin and eo ae Alleys to 


THE UNIVERSAL TYPECASTING CO., LTD., 
56, Coweress Street, London, E.C. i. 











Seod 














CIRCULATING - WATER 
SCREENS (Patent). 


Pumps and Air Compressors. 


F. W. BRACKETT & C0., L"™ 


Engineers, COLCHESTER. 


Telephone—Darston 1083. 





























[NETHERTON] 







MAKERS 
LANCASHIRE, 
CORNISH. o3%.28° 
rvecsor BOILERS, 
SUPERHEATERS. SANREX> 


‘COMTRACTORS FOR COMPLETE SOILER HOUSE EQUIPMENT, 

















Air Compressors 
nate TRAE edb siaie Sa ast TANS 
Vacuum Pumps. 
DIVING APPARATUS of all patterns 
OXYGEN BREATHING APPARATUS 


for work in poisonous air. 


Smoke Helmets. 
Medical Oxygen Apparatus. 
IMMEDIATE DELIVERY. 


AND CO. LTD., 


WE 5T MINSTER BRIDGE ROAD, LONDON, S.E, 
Cables: “Siebe, London.” Téelephone No.: Hop $401(2 lines 





Eleevricaily-driven Compressor, 


SIEBE, GORMAN 


**NEPTUNE” WORKS and I8-, 
Telegrams : “ Siebe, Lamb, Lendon.”’ 





THE 


| PREMIUM SYSTEM of PAYING WAGES 


A few copies of this book, the standard work on the subject, 
are left. They form part’ of the fifth edition, which was 
revised to meet the great demand. 


Comes in cloth boards, Two Shillings and Sixpence each net: 


Post free to any address in the United Kingdom,.2s. 9d. 





“THE ENGINEER” Office, 33, Norfolk Street, Strand, W.C. 























SA LEEDS ENCINEERING & HYDRAULIC Co. 


RODLEY, LEEDS, 


SPECIALISE ON 


HYDRAULIC VALVES 


FOR ALL PRESSURES SUCH AS 


Screwdown, Momentum, Relief, Combined Momentum 
and Relief, Reducing, Deflecting, Automatic Unloading, 

Operating Valves, etc., etc. 
Telegrame— Pumps, Ropiey.” 





Telephone—No. 160, Staxyiwe.ey, LeEps. Code: A BC, 5th Edition. 
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Makes an Awkward 
Job Easy. 


HE flexible driving shaft fitted to this new Wolf Portable 
Grinding Machine makes it possible for the grinding wheel 

to be operated under the most awkward conditions, just as easily 
as if the work was straight forward. Being fitted, if required, with 
a Mobile Trolley, it enables work to be carried out in any part of the 
shop, without the hecessity of taking it to the bench. Easily 
operated by one man, this device considerably eliminates fatigue, 
and is a remarkable time and labour saver Manufacturers and 
Engineers who are anxious to increase their output cannot afford 
tw overlook our many labour saving Electric Tools. May we send 
you full particulars of this remarkable labour saver and our complete 
catalogue’ it will place you under no obligation and prove of 

exceptional interest. 


S. WOLF & CO. LTD., 
115, SOUTHWARK STREET, 
LONDON, $.E.1. 


Telephones :~ CENTRAL 5172 and HOP 2734. 
COVENTRY : 6. Warwick Row. 












































fo) 








The GRAPHITE in the GREY TIN 
MADE IN ENGLAND. 


Superior to all others. 


Get a free sample and 
test for yourselves. 


GRAPHITE PRODUCTS LIrD., 


218-220, Queen’s Road, Battersea, London, S.W.8. 
Telephone: Battersea 227. 
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WE CAN LEND YOU 
A HAND. 


THOMAS PIGGOTT & CO., L™ 


SPRING HILL, BIRMINGHAM. 














a sigs BAP ae ee 7 

fe ee )6=6«TANKS 

ROR ) : | FOR 
WATER 


at 


STORAGE 
FROM 
STOCK. 








The Strongest on the Market. 


15,000 Tons supplied. 














Type H.P.C.—as Illustrated. 
For Shearing and Splitting Iron and 
Steel Sheets up to }-inch thick. 

PORTABLE, SIMPLE, 

EASY TO OPERATE, THROATLESS, 

CONTINUOUS CUTTING, 

SELF FEEDING, NO DISTORTION 


THE ONLY TOOLS IN THE WORLD EMBODYING 
THE ABOVE FEATURES. 


Sole Patentees and Manufacturers : 


The Tangent Tool Engineering Company, Ltd., 
KREYNSHAM, SOMERSET. 


Telephone : Keynsham 21. Telegrams: “Ingenuity, Saltford.” 


aja 























BALL & ROLLER BEARINGS 


KR. & M. 


FOR SILENT RUNNING & HEAVY LOADS. 


RANSOME & MARLES PARine co: 


LTD., 
NEWARK-ON-TRENT, 


TELE S*A™s “ BEAR'NGS,” NEWARK 
*HONES: NEWARK 170 & 17! 





ENGLAND. 
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= BRITNIC sd 


WATER. “TUBE. “BOILE 
MECHANICAL STOKERS. 


THE BRITISH oe Bolen $9. LTD. 


The Clock House. Arundel w.c. 











The VAUGHAN CRANE 


Co., Ltd., 


MANCHESTER. 
Travelling Cranes—Runways— Pulley all 














T. DAVIES & SON, 


RAILWAY RON 


WEST GORTON, Ms 


CUPOLAS & LADLES. 











DESIGN Laurence, Edwards &Co. 


Engineers and Draughtsmen, 
TRACING 38, CHANCERY LANE, 
W.C. 2. 


PRINTS 








Telephone —— 1176 — Museum. 








MAIDEN & CO., Ld., HYDE, Cheshire. 


In Stock or in an advanced state of progress. 


Serewing Machines for Pipes and Bolts, 
L80 
Stocks, Dies, Tape, Cutters, Vices, Wrenches, &c. 


Write for Particulars. 


See illustrated acivert. on page 58, December 23. 





MECHANS LIMITED, 


Engineers & Contractors, 
SCOTSTOUN IRONWORKS, GLASGOW. 
LONDON OFFICE: 


28, Victoria Street, Westminster, S.W. 
See ifustrated Advertisement appearing every 
rot Took 





STONE (ges, 


CRETE SREAKES RS MIXERS. 


Dd} SINTEGRATORS, COKE 6 
MIL 


soa MORTAR 
L8 and every descript: 
ated BREAKING one hen NDI Nc MACHINERY 
ioe an 7 ax ul # 
REA SO a = me os ., 
Stone Breaking Machine 
BRANDON STREET, LEICESTER, ENG 





RICHA 


Berkley Street 
BIRMINGHAM. 


Makers of Steam 
Electric & Hand 
Cranes. 

All kinds of 
Lif ting Tackle 


RD C.GIBBINS & Ce 











——- 





—— 


CENTRIFUGAL and 
TURBINE PUMPS 


For Lifts Them cons tele)e) ig 


The above illustration is of our “A” type 
low lift Centrifugal Pump for lifts up to 
40 feet. It has Central suction, is low 
in price, and of a very high efficiency. 


Write for List No. 737. 


[Duls ometer Engineering (fo |e 


Works 
Nine Elms lron Works, 
READING 


‘Sida. 4 4- = 
(i, Tothill Street, 
WESTMINSTER,.S.W. 








BRIDGE ana ROOF 


Manufacturers. 


FRANCIS MORTON & CO., L™° 


GARSTON, LIVERPOOL. 





N106 











THE MOTHERWELL BRIDCE CO 


BRIDGES, ROOPS, PIERS, TANKS, DOCK GATES 
Structural Work, Hydraulic Pressed Flooring. 


Telgereme: MOTHERWELL, N.B. %s* J! 


London Office : 82, Victoria St., Westminster, S. W. 
See illustrated advt. last and next week. 


ERNEST NEWELL & Co., Ltd. 


POSTAL ALTERATION. February 9th, 1918. 
Although our Works are still at ‘‘Misterton, near Gains- 
borough,” the Postal Authorities, for economic reasons, 
hsve changed our Postal Address. Please therefore note 
that after the above date all correspondence must be 
addressed to: Ernest Neweun & Co., Lap., 


Misterton, via Doncaster. 











aaron QUAY. 
B'S OUTHAMOTON. 


PARSONS) 
| MOTOR COL’ 








“HEMEL” FRIGTION HOISTS. 


SIZES. 


3 ewt. to 20 cwt. 


TYPES. 


(a) Direct Drive, 





(6) Square Frame, 
Belt. Drive. 

(c) “ Universal ” ditto. 
DELIVERY 

of practically all sizes 

from Steck. 
SPARES. 

All Parts are Stan 


dardised and ample 
supply held in Stock. 








Square Frame, Belt Driven Type. 








THE DESIGN is unequalled where the Hoist is required for Heavy and 
Continuous Duty. 


THE FRICTION TRANSMISSION is of Special Construction, and is so 
arranged that the Maximum of Friction is obtained with the Minimum 
ot Noise in working. 


THE OPERATION of the Hoist is exceedingly Simple, One Lever manipu- 
lating the Lifting, Lowering and Automatic Brake motions. 


Pull Particulars from : Sole Manufacturers, 


The HEMEL HEMPSTEAD ENGINEERING GO., Lo. 





Wire : HEMEL’ HEMPSTEAD, HERTS. Phone: Boxmoor 31. 


Engineers, Hemel Hempstead. 


THE GRANTHAM BOILER 
c-CRANK COLE GRATHA 





Also Air Receivers & Feed Water Heaters. 


Bent Cranks. Forgings or Finished. 





PERFORATED 
METALS. 





C. A. HARVEY & CO0.cconvon), Ltp. 


WOOLWICH ROAD, LONDON, S.E. 7. 


City Office , Suffolk Howse, Laurence 
Hill, LONDON, E.C. 4. 


WOVEN 


Pountney 








LIMITED, 


28, HUMBOLDT ST., BRADFORD 








Electric. | 





Kenyon’s 
PATENT 


Oil Filter 
Water Separator 


Over 900 ordered by H.M. Govt. 


KENYON 
& CO., Ltd., 
Victoria Bridge, 
MANCHESTER. 
Engineers’ Stores, Tools. 

















COMPRESSORS AND 
VACUUM PUMPS. 
LACY-HULBERT & CO., LTD., 


91, Victoria Street, London, $.W. 
Telegrams: Percussive, London. Telephone: Victoria 944. 














“TeRLEES Lrp 


HOLLINWOOD 
—— J 
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IMONS” 
PATENT 


MARINE 
DREDGE PLANTS— 
of all descriptions and 





TRAILING SUCTION HOPPER DREDGERS 
GOLD & TIN RECOVERY DREDGERS .. : 
HOPPER BARGES. FERRY STEAMERS, 
REPLACE PARTS for EXISTING DREDGERS. 


=" 





INVENTORS and FIRST CONSTRUCTORS . . 
OF ‘‘HOPPER*’ and ‘ STERNWELL"’ 
DREDGERS and ELEVATING 


CUTTER 
HOPPER 


DREDGERS ...... 


83, VICTORIA STREET. 


up to the highest capacity. 


CONSTRUCTORS OF HOPPER 

& BARGE-LOADING BUCKET 
DREDGERS; BARGE-LOADING, RE- 
CLAMATION & *“*SIMONS” CUTTER 
SUCTION DOREDGERS. 


DECK FERRY STEAMERS 





Telegraphic Addresses : 


Simoxs, Rewrapw ;, Siwomism, Lowpon 


ABC, 5th Edition. 
SCOTT'S, 10th Eprriox 
BENTLEY'S. 


OODES : 





Proprietors of ALFRED WATKIN'S BRITISH PATENT for ROTARY SPUDS 








BLE SIMONS & CO., Lid, RENFREW, near GLASGOW. J 


CONVEYOR ELEVATOR 


LOWER BRIDGE WORKS, J. J. Stevenson, 


ACCRIN GTON, LANCASHIRE. PROPRIETOR 


























Contractors to H.M. Government. 





Telegrams: CONVEYOR, ACCRINGTON. 


National Telaghens No. 2779. 





SPIRAL CONVEYORS 
COAL CONVEYORS 
CRAIN CONVEYORS 
TRAY CONVEYORS 


STOKEHOLD 
CONVEYORS. 











COAL ELEVATORS 
CHAIN ELEVATORS 
BELT ELEVATORS 
BALE ELEVATORS 


























PARAFFIN 
and PETROL 


From 10 to 90 H.P. 


GLENIFFER 
MARINE MOTORS. 





Suitable for all types 
of motor craft, also 
for stationary pur 
poses such as electric 
generating sets 


pumping sets, &c 


The illustration shows our 

latest design 5O 8.H.P. 

Paraffin Engine & Reverse 
Gear. 


GLENIFFER MOTORS LTD., "=" 


Telegrams: “GLENGINE, GLASGOW.” GLASGOW, 











In the production of repetition parts, why 
waste money and time in expensive work. 
shop manufecture, when we can save you 
from 50 to 80 per cent. of the cost in the 
majority of cases ! 


DIE CASTINGS 


save the expense of machining, hand finishing, 
and costly tools—the only tool. is the die, 
The finished castings, in a strong white metal 
alloy, arrive practically ready for assembly. 


; 








REDUCE COSTS AND 
INCREASE PROFITS. 





|THE PATENT 

DIE CASTINGS 
co., LTD., 

64, Strode Rd, Willesden 


Green, LONDON, N. W. 10. 
Phone: Willesden 733. 


AU enquiries will be 
in the strictest 


























DREDGING PLANT 


22a envious 
Vii ZaXI@oukdA * 
BADORY GA 





UP TO THE LARGEST DIMENSIONS AND CAPABILITIES. 





Bow and Stern Well Centre and Side Ladder, Bucket Barge-losding and Hopper 


Dredgers, Suction Dredgers, Hydraulic and Mechanical Agitators, 
Discharge Pipes and Pontoons, Hopper Barges, Sewage Steamers, Caissons, 
Tugs, Ferries, Paddle and Screw Steamers. 

Delivered Complete or Shipped in Sections. Spare Ges and Renewals Supplied. 


~ FERGUSON BROTHERS (port cLascow), Lo. 


Shipbuilders and Engineers, 
PORT GLASGOW. 


Telegraphic Address: DREDGER, PORT GLASGOW. 


On Admiralty List and War Office List. 
GRAND PRIZE LONDON’ EXHIBITION, 
GOLD MEDAL JAPAN-BRITISH - 


1908. 
1912, 









i __ THE ENGINEER ‘Dre. 30, 1921 

















| 











Nitional— en 


@ The “ National’ Vertical Tandem Gas Engine is manu- | 
factured in Standard Sizes from 300 to 2,000 B.H.P. 
and is specially designed for operation on Blast Furnace 


and Coke Oven Gases. 

@ Due to the excellent turning effort and good governing 
obtainable, these engines are particularly suitable for 
driving electrical generators, both A.C. and D.C. 

G Briefly, the advantages of this engine are: 

| LOW FUEL & OIL CONSUMPTION. 

| REGULARITY OF SPEED. 

RELIABILITY: 

EASE IN STARTING. 

SMALL FLOOR SPACE REQUIRED. 











We solicit your enquiries. | 





THE 


NATIONAL GAS ENGINE COMPANY, Lid., 


ASHTON-UNDER-LYNE - Nr. MANCHESTER. 























VERTICAL TANDEM GAS ENGINES 























Telegrams : Telephone F) 
** National,” Ashton-under- Lyne. No. 425 Ashton-under-Lyne. 
London Office—75a, Queen Victoria Street, E.C. 4. 450 B.H.P. VERTICAL TANDEM GAS ENGINE. 

















WINDING 


Telephone—160 Lowmoor. 


Telegrams — “Ironworks, Lowmoor, 


Yorkshire *"" 
Telegraphic Code—A BC 5th Edition. 
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ENGINES AS||SHOWN IN 


ALL SIZES IN STOCK 
AND PROGRESS. 


ROBERT HEATH « LOW MOOR, LIMITED 


BIDDULPH VALLEY IRONWORKS, | Low Moor Ironworks, Bradford, Yorkshire, 
STOKE-ON-TRENT. 


Tphe: 620 Catr COLLIERY ENGINEERING SPECIALISTS. 


Telegrams: *‘ Heaths, Stoke-on-Trent. 
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TANGYE 


THREE-THROW 


RAM PUMPS 


For Mines, Town's Water Supply, &c. 

















For BELT o DIRECT DRIVE by :— 





( GAS ENGINBS, 
| : TANGYE { OIL ENGINES, 
Fitted with | STEAM ENGINES, 


or with 


OUTSIDE VALVE SPRINGS for HIGH SPEED. ELECTRIC MOTORS, of any make. 


TANGYES L” BIRMINGHAM. 


408 AR 


























~ RAILWAY TRAVEL IN “WINTER 


IS COMFORTABLE WHEN CARRIAGES ARE EQUIPPED WITH 















Dining Car fitted with Heating Third Class Carriage fitted with Heating Railway Gree Lavatory fitted with Apparatus 
Apparatus. Apparatus. for Heating Water. 


ECONOMISES STEAM & HEATS TRAIN EQUALLY THROUGHOUT, 
IT HAS PROVED SO EFFICIENT THAT EACH YEAR MORE RAILWAY COMPANIES ADOPT IT. 


|THE WESTINGHOUSE BRAKE & SAXBY SIGNAL CO. Ltd., 


82, YORK ROAD, KING'S CROSS, LONDON, N. 1. 


| Telegrams: ‘* Westinghouse, Kincross, London.” Telephone: North 2416. 























Deemed ! . 











| Electrical — ee _ SS on 
an || MACHINE TOOLS FOR 


Machinery. 


were Ss LOCOMOTIVE WORK. 


Albion Works, GOVAN, GLASGOW. 
Makers of 


HIGH-CLASS MACHINE TOOLS 


Specialities: Harvey Studders and Facers. 


See our Illustrated Advertisement, December 9th. 


STONEBREAKERS, 


Crushing Rolls, 
Sereens, Elevators, and Conveyors. 
Ce & Be Bae © Geake 


ROBERT BROADBENT. & SON, Ltd. 
Telephone Ne Tel Rd ete Sinlybridge 


x / Re an tT E E NG INE ER Dec. 30, 192) 
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aaah No. 9 Combination; Turret Lathe. 
NG PLANTS, BUNKERS &¢ COMBINATION TURRET LATHES. 
The Steam Cylinder Lubricator Co., Ltd.| |}! es 2-64 —_ FoR machining detached pieces 
Lower Broughton, Manchester. ii: such as crank pins, crank axle 
Sole Makers of ae) | pins, cylinder covers, buffers, buffer |} 
ADAMS AND GRANDISON'S casings, pistons, piston rods, piston 
PATENT SIGHT FEED LUBRICATORS,| |f); |; y rings, piston valve details, cross heads | 
ofp SEAM KETTLES fer Costecms, Ships, cts | | }+4924—4-—_ 8 02+ 3--¥-— and cross head pins, the Combination | 
eal | | Turret Lathe offers an economical 
WOOTTON BROS. LD., : means of production. The machines 




















snsaraan, wate LEIC a EXTON an have ample belt power to enable 

legrams: Wootton, Coalv | S it ’ 

, ‘ aoa ROM IRON CASTINGS IN if HOURS. — —sljg>— heavy cuts to be taken, while at 

Brickworks Plant. Sanitary Pipe Plant. 3 MADE Ce aNED Weenies DAS la y i : ute 
the same time the perfect rigidity 


CLAY-WORKING PLANT. enables work to be finished to close 


Colliery Plant. General Millwrights. a . 
limits of accuracy. 


ADMIRALTY LIST. “5 a ; < Co 
a —4-18 es The illustrations indicate the 


JOHN KIRKALDY, LTD. fen Poon ae... 


| Pe eae 32 bry h 4s If samples or drawings are 
101, icin ae Street, oo E.C. 3. ae 3 ‘| submitted we shall be pleased to 
Works: Burnt Mill, near Harlow, Essex. 























_ r quote for machines fully equipped 

MAKERS OF vith all necessary tools and fixtures 
Evaporating and Distilling Plants ‘amas — Le 33 + WIUE Gil NOCessary VOOrs and nmxvures 
Refrigerating & loeo-making Machinery a for producing specitied work within 
Feed Water Heaters MADE FROM 40 TONS STEEL BAR IN 1 HOUR - 
Feed Water Filters Evaporators | guaranteed times. 
Fresh Water Distillers | 
Main Feed Pumps SIZES IN STOCK. 
Combined Circulating and Alr Pumps | . x . ° : fare "4 east. 
Auxiliary Surface Condensers, é&¢., &c. No. 3 Combination Turret’ Lathe. Swings over bed 164i: 





> wa nollie No. 9 Combination Turret Lathe. Swings over bed 20in. 

OU DESIRE - = 4 . . ah wae : 
EFFICIENT FANS No. 17 Combination Turret Lathe. Swings over bed 23in 
DIRICT DRIVEN BY ‘ Ne. 20..Combimation Turret Lathe....Swings over bed 28in 


RELIABLE ELECTRIC MOTORS, 


JOHN GIBBS & SON, | ALFRED HERBERT LTD COVENTRY. 


726 Duke Street, LIVERPOOL. | 














ON ADMIRALTY AND WAR OFFICE LISTS 














——— 
MICHELL’ BEARINGS, Ltd, || => —= am Aq 


ENGINEERS & MANUFACTURERS OF 


Michell Thrust & Journal Bearings 
London Offtee : 
3, Central Buildings, Westminster. (Y) (A) 
See large Advertisement, page 62, Dec. 9th. 


A. BEEBEE, H. J. SKELTON & Co. LE: 


Bolts, Nuts, Studs, &c. ENGINEERS, IRON AND STEEL oo ae ane | 
H.M. GOVERNMENT, PRINCIPAL HOME, FOREIGN AN 
WEDNESBURY. ON ADMIRALTY, WAR OFFICE AND INDIA OFFICE LISTS. 


USE COLLIERY WASTE FUEL. S T E E L; 


MELDRUM [fore pa aa DRAUGHT 





















































Will efficiently consume it a ilies bur Ingots, Blooms, Billets, Slabs, Forgings, Sections, Loco Frame Plates, | 

eT te 0 ee Ship, Tank, Bridge and Boiler Plates, etc. etc. E 
§ Black, Tinned, or Lead Coated, Galvanized, Corrugated or Flat Sheets to 30 B.W.G. 

RR! PIG IRON, WROT IRON, ALLOY STEEL, . 


© 
ROPEWAYS LIMITED, ROYAL LONDON HOUSE, FINSBURY SQUARE, LONDON, E.C.2 


Elden Street House, South Place, London, E.C Telegrams: “ HISKELTON, FINSQUARE, LONDON.” Telephone: CLERKENWELL 2027-8-9 (3 lines). 
ddress— London.” 
ee te ¢ . na 
CONSTRUCTORS OF AERIAL ROPEWAYS L 


ON THE ROE SYSTEMS 


RAILS AND FASTENINGS. 
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Safety 


in 


Haulage Control" 





Allenwest Liquid Controllers for 
haulages are pre-eminently safe. 


They consist of the liquid rotor con 
troller and an oil immersed stator switch. 
The quick make and quick break action 


VIII 


3 of this switch ensures that it is either 
: definitely “on” or definitely “off.” Con- 
= tinued arcing is impossible and, as a 


further safeguard, the case openings are 
gauze-covered and baffled so as to preclude 
= the communication of any flame to the 
: outside atmosphere. = 


Other important features are the 
smoothacceleration provided by the Liquid 
Rotor Controller and the circulating sys- 
tem which ensures cool electrolyte between 
the electrodes. Write for Leaflet A.60/1B. 


ALLEN WEST 





———— 


& CO. LTD., 
BRIGHTON. 
Branches 
Birmingham, Cardiff, Glasgow 
London, Manchester, Newecartl: 
She field 
France = 


Ste. d' Usinage de Matériel Electrique 
Boulogne-sur-Seine 
South Africa 


reat -Brookhiret (S. 
J ohannesturg. 


Allens A.) Ltd., 


_, 
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TELEGRAMS: 
“PUMPS GRANTHAM 


TELEPHONE: 
251 GRANTHAM 


A. C. sven & C°- 


ENGINEERS 


ENGLAND 






GRANTHAM 


ILLUSTRATION 
OF A 
ComBineo een 
SerunG Beam oF. 
PERCUSSION Compcerte 
AND Drictine Ries 
Rotary Ric FOR 
FOR BOREHOLES 
Rapio Driciine TO ANY DEPTH 
AND FOR 
Enquiries ALL Purposes 
SOLICITED 





"geen 


Lonoon OFrice 
Dickens Hoves, Lant ST., 8.6.7, Tererrons: 6310 Hor 


Transport Specialists. 








if you have GOODS 


FOR REMOVAL, 
STORAGE or 


SHIPMENT, 


/Rates Quoted, Estimates 
mitted, and all 
mation supplied free of charge. 


Union Transit C° 


Freight Contractors, Shipping 
Forwarding & Passenger Agents, 


Motor Carriers and Haulage Con- 


tractors. 


Agents. 


Telegrams : 


=| You will find it to your advantage 


to communicate with us. 


Sub- 


necessary infor- 


CHIEF OFFICE : 


381, ARGYLE STREET, 
GLASGOW. 


Glasgow Telephone : 
CENTRAL 9395 
PRIVATE BRANCH EXCHANGE 
connected with 


“ TRANSIT, 


all 


Warehousekeepers and Distributing 


Furniture Removers and Storers. 


(5 lines). 


Departments 
GLASGOW. 








lini 
clu 





Ferodo 


—rec 


Friction 
Linings reduce power 
losses by preventing 
undue slipping. 


They are the original 
fabric friction linings 
ognised as the 
worlds standard 


s for brakes and 


Twenty - five years 
experience is at the 
disposal of engineers 
requiring further in 
formation. 


[al=lexo)[aye) 


FRICTION LININGS 
FERODO Ltd., Chapel-en-le-Frith. 


SERVICE DEPOTS at London, Birmingham, 





Burslem, Cardiff, ) ro tte 


| Manchester, Belfast, Leeds, Bristol, omg 


pool, Newcastle, and 
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BOVING & Co., Ltd., 


Manufacturers of 

Hydro-Electric Equipment, Water Turbines, Pipe 
Centrifugal Pumps, 

Pulp and Paper Making Machinery. 


Lines, 





Runner for 7700 H.P. Spiral Casing Type Water Turbine. 
This is the Largest Steel Water Wheel ever cast in one piece, 


When considering the installation of modern water power plant, send your enquiries to 
Boving & Co., who specialise in the design and construction of this machinery, and are 


pioneers for this class of work. 


Investigation of schemes and manufacture of complete equipment carried out for any 
part of the world. 


___Drc. 30, 1921 













HEAD OFFICE: 
Dept. 4, 


56, KINGSWAY, LONDON, W.C. 2. 


Telephone: HOLBORN 6420 (3 Lines) 
Telegrams: JENORTEN, PHONE, LONDON. 


WORKS: 


STOKE-ON-TRENT, STAFFS. 








FOREIGN BRANCHES: 


FRANCE: 68, Rue Caumartin, Paris. 

JAPAN: No. 1, Yaeso Cho, I-chome, Tokio. 

AUSTRALASIA: Bank of N.S.W. Chambers, 
Lambton Quay, Wellington, N.Z. 

S. AMERICA: With Walter & Co., 65, Rua 
General Camara, Rio de Janeiro. 

CANADA: Boving Hydraulic & Engineering 
Co., Ltd., Lindsay, Ont. 


Representatives in all parts of the wor'd. 
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MARSHALL 


HIGH-CLASS WERTICAL (Two-Stroke Cycle) 


OIL ENGINES 


FOR PoweRS 80 to 8300 BRAKE HP. 


(With One, Two or Four Cylinders, according to power needed). 


For INDUSTRIAL, ELECTRICAL & MARINE PURPOSES. 


FULL LOAD FUEL CONSUMPTION LESS THAN 


HALF-PINT PER B.H.P. PER HOUR. 


“Marshall” Oil Engines can be successfully worked on any of the following 
crude, refined and intermediate fuel oils: Russian, Texan and Javan crude 
petroleums, Russian naphtha, Gasoleum, Resoleum, Admiralty Fuel Oil, Anglo- 
Mexican Fuel Oil, Scotch Shale Oil, Lucigan, Solar, “R.V.O.” (Russian Vaporizing 
Oil), Russian and American refined petroleums, Mazoot or Mazut, Astatki, etc. 


PULAU HEV SA AL 


uve 





Wii 


IIHT 











INNA HII 


NOTEWORTHY CHARACTERISTICS : 
Solid Fuel Injection :: Absolute Atomisation :: Complete Combustion. 
Perfect Scavenging :: No Intricate Valve Gear :: Easy to Start. 


HI 





Requires Minimum Attendance :: Capable of :Long Continuous Runs. 


Ask tor Catalogue No. 1218. Send your Inquiries to us. Mention “The Engineer.” 3 


MARSHALL, SONS & CO., LI); encineerss GAINSBOROUGH. 
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A fallin 


spark 












































We 


A single unheeded spark, falling upon 
inflammable material, may grow into 
a dangerous and destructive fire. 
But where 


The 
RINNELL 


AUTOMATIC SPRINKLER 
AND FIRE ALARM 


is installed no'fire can spread or endure: 
it is quenched surely and automatically. 


(Mathers Platt e 








MANCHESTER. LONDON, S.W. 








Park Works, 14, Great Smith Street, 


| 
| 
| 


| 











AT -LAST:— A 


WEEVIL 


-PROOF 


PACKAGE 

















It pours easily. 














The hinged 
cover tucks in 


eee Norfolk Downs, Mass., U.S.A. 
Boston New. York Chicago 














TT 


And now. manufacturers 
can secure at a low 
cost 


A package that when 
sealed is actually air- 


tight and weevil-proof 
the shrunk on label 
sealing every seam. 


A package that comes 
knocked down like 
ordinary cartons which 
means a saving in inward 
freight and 90 per cent. 
of factory storage space 
over the cylindrical 
package. 


A package that is folded flat 
until used and thus guarded 
absolutely against dust and 
dirt. 


A package that packs closely 
in the container—a saving of 
20 per cent. of the outward 
shipping space and storage 
expense for manufacturer, 
jobber and retailer. 


A package that by the use of 
a dull knife on the dotted line 
reveals a hinged, dust-proof 
cover. A package that can- 
not.become contaminated by 
adjacent weevil - infected 
packages on the grocers 
shelves. 


A package that combines all 
of the known advantages of 
other containers at a lower 
cost. 


Ask for information on the 
new Aertite Package for use 
with your product. 


PNEUMATIC SCALE 


CORP., LTD., 


The “Aertite " Package 
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reducing drilling costs in the 
Vauxhall” Motor Car Factory. 


They will put a new light on your own 
drilling jobs, too. Why not ask us for 
figures. —— Write. 








How To Reduce 
Production Costs? 


JAMES ARCHDALE 


& CO. LT 
Ledsam amare Birmingham 


HULL FORGE IRON & STEEL C0., LTD. 


mnuacurers « BAR IRON AND STEEL ici ccctone ana quate 


SPECIALITIES: 


CABLE IRON ANGLE IRON RINGS 


HEXAGONAL NUT IRON and STEEL FORCED DRAUGHT FIREBARS. 


Address: EAST RIDING IRON worKs, HULL, ENGLAND, Joe ore eg on. 
LONDON tle = a VICTORIA STREET, 8.W. Telegrams: Vilvaile, London. Telephone: 3190 VICTORIA. 























<PONTIFEX & wooo, LTD., 


Removed from Farringdon Works, Shoe Lane, : i to 


UNION FOUNDRY, 
DERBY. 


COPPERSMITHS 


Makers or all kinds o: 


Copper Work for Brewers 
and Ojistillers. 
Milk Condensing Plants. 




















LONDON OFFICE: 175 te 177, SALISBURY HOUSE, E.C. 
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Bessemer Acid 
(Tropenas Process) 


and 
Electric 


Furnaces. 


Contractors to: 


Admiralty, 
War Office, 
India Office, 
Board of Trade, 
Lloyds, 


Crown Agents for Colonies, 


and 


British and Foreign Railways. 





KRYN 
LAHY 


METAL WORKS LTD., 


LETCHWORTH, 


HERTS. 


High-class 
STEEL 
CASTINGS 
of all 


descriptions. 








MAGNET FRAMES. 


Dre. 31 
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Complete 
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Electrical Equipments 


for every Industry. 


The illustration shows a recently 
completed Curtis Turbo-Alter- 
nator the largest power unit 
constructed in the United King- 
dom-—-designed and built at 
the Rugby Works of | this 


Company. 


The capacity of this ~ turbo- 


alternator is :— 


30,000 K.W., 3-phase, 6,600- 
volt, 50 cycles, 1,500 r.pm., 
200 lb. per sq. in. gauge steam 
pressure, 28) in. vacuum. 


Electrical Plant of every de- 
scription, for every Industrial 
Service, is manufactured by 


The British Thomson-Houston Co., Ltd., 


Electrical Engineers and Manufacturers, 


Head Office & Works: RUGBY, ENGLAND. 





B.T.H. Products. 


Steam Turbines. 
Turbo-Compressors. 
Blowers, Exhausters. 
Generators, A.C. and 


D.C. 
Rotary Converters. 
Motor Generators. 
Phase Advancers. 
Slip Regulators. 
Switchboards. 
Industrial Switchgear. 
Motor Control Gear. 
Motors, A.C. and D.C. 
Electric Locomotives. 
Train Equipments. 
Framway Motors. 
Magnetos. 


“ Fabroil ” Silent 
Pinions. 


Flow Meters for Steam, 
Air, Water, and 
Oil. 

Lighting Fittings. 

Mazda Lamps, vacuum 


and gas-filled. 
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LITTL 


PNEUMATIC AND 











ELECTRIC DRILLS 














Tel. Address: 
CAULKING, PICCY, 
LONDON, 


WORKS: 
FRASERBURGH, 
SCOTLAND. 


WRITE FOR 
PNEUMATIC TOOL 
CATALOGUE. 
















Tel) No.: 
GERRARD 
9216. 


BRANCHES 
ALL OVER 
THE WORLD. 


WRITE FOR 
ELECTRIC TOOL 
CATALOGUE. 


No. 2 “Little Giant” Pneumatic Drill, drilling tacking holes in boiler barrel. 


THE CONSOLIDATED PNEUMATIC TOOL ye LTD., 


Head Offices: EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W. 1. 
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.G. MUMFORD, 





Engineers, 


Ltd. ua Colchester 














CONTRACTORS TO 


FOR THE COLONIES, AND FOREIGN NAVIES. 





BRITISH ADMIRALTY, WAR OFFICE, INDIA OFFICE, CROWN AGENTS 








mproved 66 DUPLEX 99 


STRONGEST 
BEST- FINISHED 


IN THE MARKET. 









FOR ALL DUTIES. 














Pumps 
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| | 
—_— “—] _ 
ee — 
LOW SERVICE PUMP | 
MUMFORD'’S a BOILER FEED PUMP, 
“ICEBERG 
VALVE GEAR. HORIZONTAL MARINE PATTERN 
eo RILER FCS) —_— 
. FULL PARTICULARS & ILLUSTRATED CATALOGUE ON APPLICATION. a 
pean 
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LARGE GAS ENGINES 
PREMIER 


VERTICAL ENGINES 


ECONOMICAL — RELIABLE — ACCESSIBLE 


The illustration shows a 1,000 B.H.P. Premier Four-Cylinder Single Crank Gas 
Engine working on Blast Furnace Gas, direct coupled to Electric Generator. 














Specially adapted for 


direct coupling to 











Electric Generators. 


PREMIER CAS ENGINE CO. 


LIMITED. 
(CROSSLEY BROS., 


SANDIACRE 


LTD.) 
NOTTINGHAM. 
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a The Specie 
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Output 


Concrete Mixers have built up a reputation for large 
and rapid output. They are, in fact, unexcelled as portable, 
self-contained machines, dependable, easily handled, reasonable 
in first cost, and cheap to operate. 


Millars’ 


Millars Mixers are the specialised product of fifteen ooag ex- 
perience in the construction and operation of the Tilting m type 
of machine—hence their remarkable popularity with practical men. 


DELIVERY FROM STOCK IN LONDON. 


Write for particulars to: 


MACHINERY DEPARTMENT, MILLARS’ TIMBER & TRADING CO., Ltd., 


Pinners Hall, Great Winchester Street, London, E.C. 2. 
Tele shone Works : I elegrams 
Lendon Wal! 368 Kirtling Street, Battersea, London, S.W. * Jarrah, Stock London.” 
ALL PRICES 
de Special Features wh the Mixing Drwity the 1#¢ “nace . S UBSTAN TIALLY 
dia are eeu <f the ccnem enstusiee eotupes hack aan 
aie a , .. yoy ‘Pate at 2 <7g - R E D U C E D. M37) 







Te UL 


= 
USED BY THE USED ON : 

MOST PROMINENT NEARLY ALL THE : 
= CONTRACTORS. LONDON ROAD WORKS. ~— 
= = 
= HME I my nN ' z 
4 ee. NR ARP A AU 010010 00 A 
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et eee 
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INCOTS 
BILLETS, BLOOMS 


SLABS & ROUNDS 


\ 


o y i, ff Af 4 iff WS : SS . 
CMA Lh, MAN QS 





SUPERHEATERS. 


STEAM PLANT ECONOMY. 


Equip your Boilers with the 


‘“ THOMPSON ” PATENT 
SECTIONAL SUPERHEATER. 


A Saving of 
10"|, to 20°, OF YOUR COAL BILL. 


fandard Sizes for Rammadbete Dalit. 




















ASK FOR FULL PARTICULARS. 


Any tube easily removed and replaced in a few 
minutes without disturbing the brickwork or header 


Also Proprietors of “* McPHAIL & SIMPSON.” ~ “SUPERHEATER. 
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THE 







& NORTHERN MANUFACTURING 
+ CO [TD 

< GEAR 

c SPECIALISTS 
* GAINSBOROUGH 
C 4 TELE farms: 224,72-sansponouen 
Y A 

: Nap 

. . Hand! 


Will Interest You. 








CNME-NME “NMG “NMG °NME-NME “NMG NMI MiNi . 


M 
= 


QsZ'fTisZ: Ds Z:TisZ:01SZ 


2 
Our Power Transmission” Catalogue N 


= 


ce 





ROBERT STEPHENSON, & CO. LTD., 


Engineering Standards, A BC (Sth Ed.), a Telegraph (2nd Ed.), and Kendall's 12-figure Cypher. 
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Telegrams: Rocket, Darlington. 


Telephone: 


ESTABLISHED AT NEWCASTLE 1823 


i\elexrams: Altiscope London. 








~ LOCOMOTIVE BUILDERS, 


DARLINGTON. 


NEW WORKS OPENED AT DARLINGTON 1902. 
LONDON OFFICE : 17, Victoria Street, Westminster, S.W. 


Telephone: 650 Victoria. 


LOCOMOTIVES 


OF THE HIGHEST CLASS UP TO ANY SIZE AND CAPACITY. 


SPECIAL LOCOMOTIVES—SINGLE EXPANSION, ARTICU. 
LATED or other types with FLEXIBLE WHEEL BASE, TO 
SUIT ANY GAUGE OF RAIL AND CONDITIONS OF SERVICE. 















KY NOCH 


POWER PRESSES. 





TOGGLE PRESSES 
CAM PRESSES 
INCLINABLE GEARED 


& UNGEARED PRESSES 
also 
SUITABLE TOOLS. 


Full particulars from 


KYNOCH LTD. 


(A etat: 4 % 
Nobel Industries Limited.) 








WITTON, BIRMINGHAM. y 

















FREQUENT 
REPACKING 
OF VALVES 
IN UNHANDY 
PLACES. 





AVOID THE 











You can save yourself unne- 
cessary trouble by packing the 
valves in out-of-the-way places 
with a packing that you know 
has the long service quality. 


You take no chances when 
you pack your Valves with 


“PALMETTO™ 


BECAUSE it's made of materials having 
high tensile strength, with such lubricant 
in each single strand as to cause it 
to retain its packing qualities. 


Why oat “PALMETTO” ” Tit? 


If you are in doubt about “‘ Palmetio”” 
let us send you a sample spool to 
test. At the same time we will send 
you @ working sample of the braided 
—no charge ; we wish to convince you. 


W. F. JOHNSON & Co. 
Agents, 


113, CLERKENWELL RD., 
ae LONDON, E.C. 1 








“ COCHRANE” 
HAMMERS. 


Patent 
Power 
Saving 
Type. 








STEAM-COMPRESSED AIR- 
PNEUMATIC POWER. 


ILLUSTRATIONS AND FULL PAR- 
TICULARS CAN BE OBTAINED ON 
APPLICATION. 


JOHN COCHRANE (BARRHEAD) 


LIMITED, 
BARRHEAD, near GLASGOW. 


Established over 70 Years. 











TWIST DRILL POINT SHARPENING MACHINE 


as 


A NEW MACHINE 
which will sharpen drill points 
absolutely accurate and uniform 


with unskilled labour. 


Made automatic or hand-operated. 


London Office: 
38, Victoria Street, 
WESTMINSTER. 


For full 
particulars apply 





| 


i 
/ 


HERBERT HUNT & SONS Es'sis8 MANCHESTER Telegrams: Hunting Manchester. 


BESIDES SHARPENING 
the tip of the Drills, it has an 


arrangement for thinning the points 


It is the outcome of a 


LIFETIME EXPERIENCE 
of Twist Drill Manufacture. 


Telephone: Trafford Park 60. 
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LARGE SHALLOW DRAUGHT Lampe SPEED PASSENGER STEAMER ' _ — 


| YARROW & CO., LT. ‘GLASGOW. 


PAINTING BY MACHINE. 
Great Saving in Time, Paint & Labour. 





we 
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cf . oo 
enol” Elo | ‘tin 

) ee Ag iis willl. (yoisoiaod lus ail 

O einiitinidiaapemiin ATL AS ee ar ary blithe, 4 

E. = 

o PAINTING SPEED—3 sa. yds. a minute. 
The paint is sprayed evenly and continuously 

9 Somnel aE, exiting ot nok ne 
from our special Compressors. 
Large and Small Plants according to 

rau >! requirements. 
Bette uae lepeth: 210 Bika i 
oe a - hora et ee WELLS “LIGHTNING ” 

it Messrs. YARROW. construct fast. Passenger and Commérctal Vessels, Shallow LIME & GOLOUR WASHER. = 

r Draught Steamers, Tugs, &c., propelled by Sternwheels, Side Wheels, or it Over 8,000 Sola. 

,, Screws working in Tiinnéls fitted with Yarrow’s Patent Balanced Hinged Flap. ff] || uo sascon snp money. 

: REPAIRS ON PACIFIC’ COAST 7 | 

by YARROWS, Limited, Victoria, British Columbia, Shipbuilders, Ship Repairers | il | 
and Engineers. 





= = Sa = 


J JOHN OAKEY — ‘SON Ss, 


MANUFACTURERS. LIMITED, 


GENUINE EMERY. Soon TAPE 
EMERY CLOTH: » SMF ite 1 


GLASS,.PAPER, BLACK LEAD. | === 
FLINT AND GARNET PAPER. EMERY AND CORUNDUM DISCS ae 

















N.B.—ALl Papers and Cloths are supplied in Rolls, Of Cloth & Paper, for all Disc Grinding & Polishing a | applied at a speed of from 10 to 20 square yards 
dine and situps: to Sul€ihs goestn! eauarements Ta 
of buyers. Prices quoted on receiptofparticulars. ~ EM ERY WH EELS equal to two applied with brushes. 


Shel ee ake oe | WELLS’ WASTE OIL 
| FILTERS, 
ARMSTRONGS & MAIN, Ltd || AND WATER SEPARATORS. 
| ay Fitted with Patent Sight-Feed Syphons. 
Sir W. G. Armstrong, Whitworth & Go. Ftd {Engine Works), and A. & Jd, Main & Co. Ltd., rl Engineers. Over 22,292 Sola- 


STEEL BUILDINGS, BRIDGES, — |*""#38"™ 


STEEL he Pricipl 












































Y Governments, 
ROOFING, Electric Light 
7 \ Installations, 
ROOF TRUSSES, fies 
M TK: ater 
} tIRDERS, aa 
om ; > on, 
RON & WIRE _inaicars 
FENCING, ) Money Se 
one vers 
GA TES, y any Users 
RAILINGS, Etc. é 
Jet kf 
LONDON : "has hitherto bee 
thrown away, can 
AUSTRALIA HOUSE, wel egue bape 
STRAND, W.C. 2. 
Larger Sizes made to order, capable of 
; GLASGOW : dealing with 250 to 500 Gallons Oil per 
i 149, WEST GEORGE ST. week. 
4 Also at Newcastle-on-Tyne, A. C. WELLS & COo., 
3 Manchester, Edinburgh, Dublin, 101, Midland Road, St. Pancras, 
d Bombay, Calcutta, Cape Town LONDON, N.W.1. 
{ and Johannesburg. Works: Carnarvon St., MANCHESTER 
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2 13 miles per Gallon.|: 
= . = 
- with a : 
E full load of 2 tons || 
= was the authenticated performance of the . 
2 Thornycroft 2-ton Lorry which was awarded | = 
= the Dewar Trophy by the Royal Automobile | = 
= Club after a 10 days trial of 1260 miles. = 
= Is YOUR lorry giving such economical results ? z 
= THE DEWAR TROPHY. | 5 
= A copy of the R.A.C. Certificate giving ‘THORNYCROFT = 
= Rep ny ; ay be forwarded on : 
= JOHN I. THORNYCROFT & CO., MOTOR VEHICLES 

= 10, ee PLACE for all Commercial requirements... Send for _cata- = 
3 ee logue and new Reduced Price List of all models. = 
Ti 00 














PULLEY ——— = - 


b tama +e 9531 a 


















SMITH & GRACE, 


SCREW BOSS PULLEY CO. LIMITED, 
ENGINEERS, 


Tagremet “ORAS, THnAraTED” THRAPS RAP PSTON. 
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“B.B." CHAINS. 


For all types of Elevators, 
Conveyors and for Chain Drives. 





BAGSHAWE & CO., LTD., 
DUNSTABLE Works, DUNSTABLE ena ano). 


Telegrams: ‘Bagshawe, Dunstable.” 

















Telephone: No. 61 Dunstable. 
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CAPSTEEL 











{ad 7 c 
efficiency all through. 
j 


Not a new standard of 
quality but a consistent 


adhering to | A Quality 


wrabh is gwin satistac- 
tion to huriifeds.ot rail- 
ways throughout the tierid. 





The Weldless Steel Tube Co. It! 


Birmingham and Wednesfield. 
Cw 


TUBES 
$$$ — = 


: - 7). P 
Al chrowsh elticiency b 
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INTENSIVE 
PRODUCTION 


Devoted, Particularly, to Accelerating Better Transport facilities 
































The rapid conversion by Wm. BEARDMORE & Co., Ltd., gigantic undertaking is attributable to the loyalty of 
of eight distinct works from War to Peace Production, the staff and workers, augmented by the fact that the firm 
embracing over 42,000 employees, has been a noteworthy are, te a great extent, dependent on their own works only 
accomplishment. The success that has attended this for matigiels for their finished products. 





LOCOMOTIVES 
ROLLING S10OCK 


Tyres and Axles. Wheels 
and Axles (complete). 

se ee MAIL SITEAMERS 
CARGO VESSELS 


Airships, Aeroplanes, Steam, 
Turbo, Semi-Diesel and 
Beardmore-Tosi Diesel 
Engines, Acro Engines, 


Motor Cars. 


STEEL FORGINGS SS 
AND CASTINGS xe 2 


Sheets, Ship and Boiler Plates 
and Sections, Lap - welded 
Furnaces (corrugated or plain), 
Pressed Steel Frames for 
Motor Cars. 
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es 
a Works at 


Se PARKHEAD - DALMUIR - MOSSEND 
COATBRIDGE - PAISLEY - ANNIESLAND 
INCHINNAN - AIRDRIE. 
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STEEL MANUFACTURERS : FORGE MASTERS 
SHIPBUILDERS +_______________ENGINERBRS 
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RAY 


Standard Bucket 
Elevators 


AND 


Conveyors 


The Pivoted Bucket Carrier 


is especially adapted for the carrying of material. 
both in the horizontal and vertical, with one 
conveying unit, such as the handling of coal and 
ashes in large boiler house installations, or 
clinker in cement plants. 


Six sizes; capacities 30 to 160 tons per hour. 


The V-Bucket Elevator-Conveyor 


is economically adapted to the small power plant, 
and especially for slack, also stoker-sized coal. 
May be used either as a run-around conveyor 
or combined elevator and scraper, and where 
conditions will not permit of a vertical elevator 
being extended sufficiently high to shoot the 
material to points desired. Also used for a 
run-around conveyor when capacity is less than 
90 tons per hour as given by our small size of 
pivoted bucket carrier. 


Jeffrey Standard Bucket Ele- 
vators of the Vertical Type 


are adapted for handling a wide range of 
materials in practically every industry. 


Write for following Catalogs : 


No. 210.—Pivoted Bucket Carrier. 
No. 302.—V-Bucket Conveyors. 
No. 244.B.—Standard Bucket Elevators. 


The JEFFREY MFG. CO. 


Represented in Great Britain by 


HUGH WOOD & CO., LD. 


Dept. E, 


65, Fenchurch Street, LONDON, E.C.3 


Telegrams: HUWOD, FEN, LONDON. 
Telephone No.: AVENUE 1545. 


Head Office: NEWCASTLE-ON-TYNE. 
And at MANCHESTER and CARDIFF. 








Upper rua of Pivoted Bucket 
arrier over coal bunkers. 


t, and 





lower horizontal! run. 

















Illustrating Bucket Elevator at power plant of large implement 
manufacturing plant. From the elevator the coal is discharged 
into a double chute. 
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+ ———————— mS  _ __ ___________—— —— 
| AND 
THE PRICE OF FUEL OIL HAS BEEN CONSIDERABLY REDUCED. IF YOU HAVE 
DECIDED TO USE IT FOR YOUR POWER PURPOSES, WHY NOT USE IT IN 
THE MOST ECONOMICAL MANNER. 
| STEAM ENGINES WITH OIL-FIRED BOILERS REQUIRE FROM 1 TO 1} lbs. OF OIL 
| PER B.H.P. HOUR, BUT 
USE LESS THAN HALF-A-POUND PER B.H.P. HOUR. 
WITH THE PRESENT PRICE OF OIL THIS REPRESENTS ON A 500 H.P. PLANT, 
We shall be pleased to advise you on your own partioular power problems. Write— 

























| SULZER BROS., .ébex' We. | 
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There is no 
Pile Driving 
Work 
in which our 
Piling 
cannot be 
profitably 
employed. 











illustrates the use of “;Simplex” Piling in Foundation Work. 
Note the Regularity of the Driving. 


IT COVERS A 
LARGER AREA 


THAN ANY OTHER EFFICIENT PILING ON 
THE MARKET, 


The 8in. “ SIMPLEX ” SECTION, WEIGH- 


ING 22lbs. per super foot, COVERS 
102 square feet per TON 


AS AGAINST 80 AND 54 SQUARE FEET OF 
OTHER MAKES. 


Our Piling 
can be 
withdrawn as 
easily as it is 


driven. 





** SIMPLEX ” 





SECTIONS OF 


SECTIONS OF “UNIVERSAL JOIST” STEEL SHEET PILING. 





the lower price of Steel now ruling, and you also remember that “SIMPLEX ” 
CAN BE DRIVEN AND WITHDRAWN AND USED 


SEVERAL TIMES ON THE SAME JOB, 


IT COSTS LESS TO DRIVE, AND WHEN 
DRIVEN IS WATERTIGHT, 


THAT 


it will 
correct. 





STEEL SHEET PILING. 






Our Piling 
is used 


in nearly 
every part 
of the World 
with 
satisfaction 
and profit. 


“SIMPLEX” STEEL SHEET PILING 
CHEAPER THAN TIMBER! | 


This seems absurd at first sight, but when the present high price of timber is considered, and 


PILING 


be found that this statement is actually 


Figure it out tor yourself 





Wustrates “ Simplex” Piling in Dam Construction. 
Note the large amount of working space. 


SEND us particulars of any pile driving 
operations you have in view, and let us 
show you- the most EFFICIENT and 
ECONOMICAL method of handling it. 


Our Service is at your command. 


Large Stocks 
always on hand 
ready for 
delivery. 


— 
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Running in Ball Bearings 
mounted in Dust Proof Housings 










\ ‘Shere is a type 
Jer every purpose 


jhown in%our compre sensive list of Duplex Fans. 








ss ene — the adv pom of massive ball bearings—a sheet steel 

. runner, specially constructed and accurately balanced—fitted on 
pe ah ild steel sheft"an ‘d the latest type « f Cast Iron Vi slute"casing with 
machined joints, preventing any loss of pressure 


‘DUPLEX 









Fans 


can be found in every factory where the first consideration is efficiency 






If you will tell us your needs, our Technical Department will advise you 
of the particular Fan which will suit your requirements. 






May we send you our descriptive list ? 


ALLDAYS & ONIONS, LIMITED, 
Great Western Works, 
SMALL HEATH STATION, BIRMINGHAM. 













COUPLINGS & PULLEYS 


FoR ALL POWERS 
AND ALL SPEEDS 











Twin Plates 





CLUTCHES 


ENSURES GRADUAL ENGAGEMENT. 
EFFICIENT LUBRICATION 
ABSOLUTE GRIP 


NOT AFFECTED 
BY DAMP OR DUST. 


Gelephone N°i133 OLDHAM. ; 'y Gelegrams. PREHENSION OLDHAM: 


THE BRITISH HELE-SHAW PATENT ‘CLUTCH CO.,LTD. 
OLDHAM, ENGLAND. 
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RANSOMES&RAPIER.. 
BELGIAN MinisTRY oF RLYS MAKERS 
ye ape esiomonee iP Ss Wi c H 


3 MOTOR TYPE 
DIRECT CURRENT 220 VOLTS 


=Ransomes é Rapier 
S2PVIGKORIAS IT: LON VOIN. i. I 


VI NDON Telorhones 
Tolegremee Cables. RANSOMES & RAPER.VI LO hanes METER PE 
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EIR 
Gniflux 


ONDENSING PLANTS 
for POWER STATIONS 








Consult us on your lay-out. 





We have the technical knowledge, 
specialised experience and _ unique 
facilities necessary to secure the best 
results. 





Above illustration shows Twin-Type Condensers 
One of two sets installed in connection with two 12,500 K.W. Turbo-Alternators 


| 


t 


fwelrl 





ENQUIRIES TO CONDENSER DEPARTMENT 


C.éJ. WEIR (? aa 


.. GLASGOW. 
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PRESCOT 
‘PAPER _ PINIONS 
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ERE originally designed for use if Our 
own Factory to meet exceptionally severe 


conditions. 


They aré now famous throughout the world 


for their 


Durability, 


Resilience, 
and 


Silence. 





el 


~ If vibration, variations of temperature, or the ‘accidental 
presence of oil or water are factors in your driving 
problems, please qyrite for oti Pamphlet, P 152. 


British Inecdlened dh Bliebiiertahion Dad || 


CABLEMAKERS and ELECTRICAL ENGINEERS, 


PRESCOT, . - Lancashire. 
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The Science of am 


Power Transmission 


















































































































































































































































































Our Double Hetieal: Gears a Our Gears are made with 
e. are generated -hy exclusive Staggered teeth 23 deg. or i? . 
methods on -speeial machines 30 deg. spiral angle, and with 7 
designed atid matle by our continuous teeth with sharp 
selves in our own works. apices, 30 deg. spiral angle. 
By their use accurate, smooth, Other angles if specified. 
certain and silent transmission ; 
is ensured. 
x) 
t a 
ty + 
Write for 
List No. 13. es 
C$ 
“9 
= 3 
» 300/600 H.P. Rolling Mill Gear, 375-28 r.p.m — 
We invite your enquiries for gearing of all types. Our success and : 3 
repatation have been achieved by solving other people's power problems. _ 
> 
te PeEWER I IN’ \T ce. D. A piscass 
e « ss 
WEST DRAYTON, MIDDLESEX,: ENG. 
: : : bt 7 
+ + 2 





















































































































































xxxvi 








THE ENGINEER Dec. 30, 1921 





ny 








ANDERSTON FOUNDRY 


100, CHEAPSIDE. STREET, GLASGOW. 


And at MIDDLESBORO’ 


Makers of 
STATIONARY STEAM ENGINES, 
ORY VACUUM PUMPS, 
AIR COMPRESSORS, 
WIRE WEAVING MACHINERY, 
TEXTILE MACHINERY, and 
GENERAL ENGINEERS. 

Telegravhic Address “ Afco, Glaadow. 


i Wm. Bain & Co., Ltd- | 


1 Lochrin Ironworks, Coatbridge, N.B. 


1} Manufacture Roofs, Rridges, 
anu ihe Rail yy ree 
! See last week's yh 


| AFRICAN enmn-4, New Chub Bldgs, Loveday 1| 
Street, Johannesburg. am. 198 \ | 

















i =. 
PERFORATED 
METALS 


WIRE WORK 
MEPLATES| | 





OF EVERY | 
DESCRIPTION 


W.BARNS & SON | | 
GLOBE WORKS, 


Queensland R* Holloway. 
LONDON. N | 
































Cast-Iron & €.M. Cocks 
For GAS, STEAM & WATER. 


a: 


BRITISH STEAM SPECIALTIES 


Whart Street, LEICESTER. (Ltd. 
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A NEW ACT » 


Safeguarding of Industries Act, 1921 








Under this act a duty of 33)% is imposed 
on Gauges, Micrometers, Verniers and other 
measuring instruments coming into this 
country. 

For many years we have been distributing 
Agents for Brown & Sharpe fine tools and 
J.T. Slocomb Micrometers. 


We have on hand a large stock, and 

~ while it lasts we shall sell at the old prices, 

but when this is exhausted the prices will 
naturally be increased. 


Here is an opportunity to obtain your 
wants. 


ORDER NOW & SAVE MONEY 





CHARLES 


MARAIS AAALAARARAAARRERERARMAAhhhn»~»A__AALSS 


CHURCH 


MAAS SSAA AAAS AAA DAA 









& CO. LTO. | 
9-15 LEONARD STREET LONOON. E.C2 
BIRMINGHAM + MANCHESTER - GLASGOW | 


NEWCASTLE YT - BRISTOL - ._SSos - SHEFFIELD 
AND LEICEST 












































PONE MRAP 


POSSILPARK . GLASGOW. 


See Mustrated / Advertinement last and 








Heating and Ventilating 


DUST EXHAUSTING, DRYING, &c., 
EXPERTS. KEEN PRICES. 


W. E. BROWNING & CO.,' 
Cowley Works, Leytonstone, E. 





Contractors to H.M. Government. 


HANDLE MAKERS. 








& ” 
HORNBY ROAD.BOOTLE,LIVERPOOL, 


STEAMCRANES &ELECTRIC 


OVERHEAD CRANES. 
SAMUEL BUTLER & Co. Ltd., 




















STANLEY !} 


The Largest Manufacturers of Surveying 
and Drawing Instruments in the World. 
Please send for our “ K 6" Catalogue. 


W. F. STANLEY & & CO. Ltd, 


286, High Holborn, 


Trade 














Grangefield Works, Stanningley, near Leeds. 
* Lifting, Stanni - 
*Phone—176 og a wy Va ruil Exchange. 


HIGH-CLASS 


STEAM 
ENGINES 


with Corliss 
and other Valve Gear. 


LANGASHIRE 
BOILERS 


MILLGEARING 


CHEMICAL, HYDRAULIC 
AND CUNPOWDER 
MACHINERY 
A SPECIALITY. 








Dish-ended High Pressure Lancashire » Boller, sore. 1 jase oft. dia.; W.P. 20lbs. per sq inch. 


JOSEPH FOSTER & SONS, | 


SOHO — — PRESTON, LANCS. 








‘ 
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Illustration depicts “‘Asquith’’ Boilershop 
Radial drilling loco tube plates and foundation 
rings in a large home railway shop. Excellent 
results are obtained with this machine. 


The special railway number of ** British 


Machine Tool 


Engineering *’ describes many 


such instances and gives much valuable data 
Every engineer should have a copy. 


























WILLIAM ASQUITH = (1920) 


HIGHROAD WORKS . 


LIMITED. 


. HALIFAX, ENG. 


* Asquith” 
Drilling 
Performances 
are worthy of 
fullest 


investigation. 


NE of our Demonstrators 
recently started up some 
newly-installed ‘* Asqvith”’ drilling 
machines in a large home railway 
shop, and incidentally performed in 
1? hours a job for which the piece 


rate time was 15 hours! This surely is a per- 
formance of note. 


Drills are designed and built to 
They have that strength and rigidity 
demanded by real high-speed heavy-duty cutting 


at top penetration rates without any fear of trouble 


There are no waste movements for the 


- all controls are handy and adjustments re- 


the only instance where “ Asquith” 


Drills have cut piece rate times. They are noted for 
You cannot be sure that you get best results tili 
you know the “Asquith” figures on the job. 


Let us have your blue prints and tell you of “ Asquith” 
production on your jobs. 











Boilers. 





MANC CHESTER 
Telephone—6312 Central. 


Engines. 





LARGE DOUBLE-ACTING 
FOUR-CYCLF 


GAS ENGINES. 


1,000 B.H.P. UPWARDS. 
Write for Particulars, 





WATER SOFTENERS 


AND FILTERS 


WILLIAM | BOBY & SON. 











See LJustrated Advts last week and next, 





Giyne Encineerine Go. Lo. 


WATER COOLERS. CONDENSING PLANTS. 
VACUUM PUMPS & COMPRESSORS. 
STEAM TRAPS, &c. 


Telephone : 4070 City. Telegrams : Modernize. Manches er 


|94, MARKET STREET, MANCHESTER. 





OCKBURN 


einwire 


CARDONALD 







See Illustrated Advt. in alternate Issues. 








WRIGHT, ANDERSON & CO., LTD., 


Constructional Engineers, 


GATESHEAD-ON-TYNE. 


Pheae: 487 Gateshead. 


Telegrams: ‘“‘CONSTRUCT, GATESHEAD.” 


STEEL FRAMED 


BUILDINGS 


for Engineering Workshops, Sheds, 
Shipyards, Power Stations, Garages, 


Picture Halls, &c. &c. 


LIGHT BRIDGES, 
STEEL TOWERS, CRANE 


STRUCTURES. 


Tel. : City 8566. 
Representative: WILLIAM SHARP. 


~ ‘Telegrams - “SHARSTRUC, CANNON, LONDON.’ 


All Types of Structures for Shipment. 
London Office: 11, Pancras Lane, B.C. 4. 














The COIL CLUTCH CO., Ltd., 


Phenix Works, Johnstone, Scotland. 
Manufacturers of 


COIL FRICTION CLUTCHES 
For all Purposes, Powers and Speeds. 
pe = seepe and Designs supplied on 
ng particulars of application. 
Illustrated Advertisement last week & next 





CONSOLIDATED BRAKE & ENGINEERING 
COMPANY, Limited. 
15, Dean's Yard, Westminster, 5.W. 
Manufacturers of the 
Standard Automatic Vacuum Brake 
Rapid Acting Service Siawout Accelerator 
Illustrated i week and next. 


Tele.: Vacuo. Vic.. London. Telephone No. 3987 Victoria. 


JUST A MINUTE, PLEASE. 


We Save Hours—You can. 


INSTAL A WEIGHING MACHINE 


MADE BY 


Sami. Denison & Son, Ltd., Parkside, Leads. 











ELLISON ELECTRIC CONTROL GEAR 











DOUGLAS FRASER & SONS, Ltd., 
ARBROATH. 
MILL GEARING, BELT 
PULLEYS, & ROPE PULLEYS. 
See Mustr wted advt. last week, page 59. 
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Walker's Belting 
Our “Rock” Brand Stretchless Leather Belt- 
ing is most suitable for use on heavy Lathes, 
Planing and Milling Machines, since it 
has firm solid edges which successfully 
resist heavy and constant fork action. 


This Belting is prepared by a special process of 
Tanning and manufacture which eliminates the 
chance of unnecessary stretch and retains just the 
correct amount of elasticity for perfect transmission 
and long life. 

THERE IS A WALKER BELT THAT IS 
RIGHT FOR EVERY KIND OF — 

Write for copy of ““The Belting Book.’ 


WM. WALKER & SONS, LTD., 


BOLTON, ENGLAND. 
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. CG. R. AVERILL 
(Sole. Awgaw. 


Ten Good Reasons Why 


DIXON'S 


PIPE JOINT COMPOUND 
should be used. 


1.—It- makes tighter: joints than any other material for water, 
gas, steam, air, brine, or oil piping. 

2.—Reduces labour of making joints because the graphite 
lubricates the threads. 

3.—Protects threads against rust, acids, alkalies, and cor- 
rosion of all kinds. 

4.—Is not affected by heat or cold. 

5.—Never sets or hardens ; joints 
may be opened at any time 
without injury. 

» 6,—Ideal*for hand-hole or man- 
‘ hole covers, boiler tube caps, 
flanged joints. 

“99 7.—Prevents destruction of gas- 

<3 kets m opening joints, _ 

&-—Unsurpassed for bolted-up 
work—bolts, nuts, studs 
screws. 

9.—Reduces time and ba in 

all classes of pipe ; 


10.—For any gi job it 
“only half a phic as pS ead 


oe Dixon Craciltle: Go. 
(Established 1827)... 

28, Victoria Street, Bisse 

Telegrams : pre es Vic, Lenden. Se 


— ies 
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Tedegraphic Addreres:— 
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HICK - BREGUET 


EJECTAIR. 


(Patented) 


The most efficient and simplest Air Pump made. 
No moving parts. 
Minimum steam consumption. 
Absolute stability. 
Upkeep nil. 


For aay service where high Vacuum is required 
Steam Turbine Installations; Sugar Plants and 


Distilling Plants of all kinds. 


Hick, HARGREAVES 


& CO. LTD. 


BOLTON, Established 1832. ENGLAND. 


Telephone Nos : _ 


Bolton —1373 {3 lines). 


“HICK, BOLTON," 
London—8288 Central. 


-“ UMSHAWVAPO, PLEET, LONDON.” 


LONDON OFFICE :—90 Temple Chambers, Temple ‘Avenue, London, E.C. 4. 


i Telegraphic Codes: — 


A B G, Fifth Bdition: “A 1 (1888), Westéra Union (Universal Edition), Licber's Standard. 
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"CAMEL HAIR’ 


(REGISTERED TRADE MARK): 


BELTING 
Strength & Durability 





PARAMOUNT 


and for 


MAIN DRIVING 
UNSURPASSED 





UPWARDS OF 90,000,000 FEET 
SUPPLIED TO WORLD WIDE USERS. 





SOLE MAKERS: 


F.REDDAWAY & CO. 


Penp.eton, MANCHESTER. 


LONDON -; msi LIME ST, eas 


_— ee a a 





mis PLL eS) t ee b. 1 
= 
‘ . PB 3 
Shipbuilders, 


Railway Engineers,’ 
Constructional Ironworkers 





SHOULD NOW BE INTERESTED IN THE 


HYDRAULIC BENDING PRESS 


SHOWN ABQVE 
with Swinging Column, ‘Withdraw. Oylinder 
and Steel Head for enabling smaller. 
Sections to be Bent. 











HOLLINGS & GUEST, L® 


Thimble Mill 


SOLE AGENT FOR SCOTLAND: 
MR. D. LANDALE FREW, 45, Hope St., 


Lane, Birmingham. 


GLASGOW. 
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1 sures @ lead that writes smoathly, 


ba 
ik SSS 





World’s Best sia Most ennai 
Pencil for Writing and Drawing | 


| 


(HE formula followed in making 

“Koh-i noor” Pencils ig the 
exclusive property of L. and C, 
Hardtmuth, Thie formula en- 


| uniformly, dees net readily break, 
|and has remarkable lasting 
i} qualities. At twiee the price 

the “Koh-i-noar” would still be 
more economical than most other 
| pencils, 


Seventeen I (softes!) te 9H (hardest) 
—alse s Conging Inbi in Medium and Hard Degrees 


"The HB is the best for writing 
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CRANES 


(Steam and Electric) 


CRANE-NAVVIES, 
EXCAVATORS, 
WINCHES, 
WINDLASSES, 
DECK MACHINERY. 


JOHN H. WILSON 


& C0., LTD., 


HEAD OFFICE AND WORKS: 


Dock Road, BIRKENHEAD. 


LONDON OFFICE: 


15, VICTORIA STREET, S.W. 1. 


5 and 10 Ton Standard Pattern Loco. 
Ref. No. 37 C Cranes in Stock and Progress for 
The Crane illustrated above is suitable for operating a single chain coal grab, 45 « et capacity. at long radius also loads up 
34 tons. It is mounted on a steel gantry, 15 feet span. The following motio: o are rey “all worked by Steam or Ele: ctricity early delivery. 
(1) Lifting and lowering; (2) Jib adjusting: Gi Revolving: (4) Travelling. 


The Crane is spevially arranged for loading and discharging coal and other materials at high speed 


The KINETIC RECIPROCATING Air Pump 


THE ORIGINAL SELF-CONTAINED COMBINATION 
: *. OF STEAM EJECTOR AND PUMP. 


Highest Vacuum 
Lowest Consumption 
Highest Thermal Efficiency. 


ae 
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DRIVING 
WHEEL LATHES 


These exceptionally heavy and 


rigid machines are manufactured 
in four sizes for wheels from 
t' 0“ to 7 6° diameter on tread. 
These lathes will turn out hard 
spots in worn tyres’ without 
chiselling and are fitted with 
patent equalizing drivers to 
prevent distortion of wheels 


Ask for Specification 
2643. 








ARMSTRONG WHITWORTH 
Machine [ools 


Works, OpensHaw, MancHESTER 
SIR VG. ARMSTRONG WHITWORTH ¢ GE 


Central Commercial Department, : 
8, Gt.George Street, Westminster, SW.1. 


Celegrans:Arvhitcy, Pach London: Telephone: Victoria, #O1O 
72eS 


Manchester: 
5 John Dalton St. 


Newcastle-on-Tyne : 


Pilgrim House 


Birmingham: 
Ill. New Street 


Glasgow: 
7+ York Street. 
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Valves for Hydro-Electric Power Plants. 








850 m/m. Hydro-Electric Valves for Mysore, India. 


Telephone — 
BRIGHOUSE 228 
(Private Exchange). 








 Blakeborow 





pheSons Ll 


SRIGHOUSE, ENGLAND. 


Questions of national economy and of political 
or even strategic importance are often solved by 
the utilisation of water power, and the foundation 
of the industrial security and independence of 
those countries which have no coal or other 
natural fuel lies largely in the development of 
the application of hydro-electric power. 


The “ White Coal’ of the mountains is therefore 
destined to play an important part, not only in the 
development of the resources of those countries 
which would otherwise have to depend on Foreign 
States, but also in the development of the vast 
Colonial Possessions of the British Empire. 


Our part is the supply of Valves of suitable design 
and construction for such high-pressure water-power 
works—the illustration being a typical example. 


Telegrams— 
“ BLAKEBOROUGHS, 
BRIGHOUSE.” 





















FERRANTI LIMITED, 








FERRAN 








tn iss ee Wi te A ERR. ol. Sonar bes 











TEN SINGLE-PHASE FORCED-OIL-COOLED TRANSFORMERS, FOR USE IN GROUPS OF THREE. 


EACH THREE-PHASE GROUP 10,500 K.V.A., 25 PERIODS, 5,500/33,000 VOLTS. 





HOLLINWOOD, LANCASHIRE. 
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Works.- 
Office= GILDERSOME 
384 BOND St, FOUNDRY. 


” 
SLU ADUAADAILANLULANUAUAOU0222-7G AMAA LAUUADAOAUUGOOAANAOAUUAUOGUEOUEOUOUUOUSOUSUDONOLEOI COO OOOO OEUOOUUDOEROOOOGOODUOUEUUOUEDEGLD CTU OO PE TATED EULA ATA A 


LIGHT RAILWAY 
EQUIPMENT 








Track to Locomotive 


| Everything from 
| 
| 


E456. SIDE DIS 
CHARGE WAGON 
with gable bottom 
We also supply many 


other types 


E692. STEEL 
COLLIERY TUBS 
Numerous designs, as 
supplied to the largest 
mines at home and 


abroad 


E 695. Ball-bearing 
TURNTABLES 


in various sizes and 


E 943. SWITCHES 
AND CROSSINGS. 
For permanent and 


portable light railways 


lf your light Railway Equipment is to be 
efficient and economical—specify Hudson || — gauges 
Material. Whether it's a light job or a heavy | | 
one Hudson Material will give you the same 
satisfaction as it is doing to other users on all 
manner of enterprises in most parts of the 
world. If it's a new installation, the services of 
Hudson's experts for advising and suggesting 
are at your disposal. It is practically certain 
that from the wide range of Hudson types a 
standard design can be duped to your require- 
ments. But if not, we will make to any 
special specification. 





If it's renewals, Hudson Material will keep 
your maintenance and replacement costs at the 
lowest possible level. 


Our Catalogue details everything in Ligh 
Railway Equipment, from track to locomo- 
tives. lf you are interested, write for a copy to 


ROBERT HUDSON, Ltd. 





“woe = LARS ase on 


Cables **Raletrux, Leeds.”’ 


.LONDON OFFICE: 

Suffolk House, Cannon Street, 

E.C.4. Telephone: 3162 City. 
AFRICA: 


Robert Hudson & Sons, Ltd., 
P.O. Box 5744, Johannesburg 


Also at 


Durban, Lourenco Marques, 
Beira, Loanda, Mauritius, etc. 


E763. SUGAR CANE CARS. 
We manufacture every type used 
in the different cane-growing districts 


EGYPT: 
Robert Hudson, Ltd., P.O. Box 
1446 Cairo. Also at Alexandria. 
INDIA: 


Robert Hudson (India), Ltd., 
6 and 7, Clive Street, Calcutta 


Also at Bombay. 
Works: Kidderpore. 





E769 STEEL SIDE-TIP. WAGONS. 
Made in all sizes from half-ton to 


ten-tons capacity. 
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HIGH GRADE 


DROP STAMPINGS 


OF EVERY DESCRIPTION 
UP TO 36m. DIAMETER 
IN ALL CLASSES OF 

CARBON & ALLOY STEELS 








Sir W. G. ARMSTRONG WHITWORTH & Co., Ltd. 


Central Commercial Dept., 8, GREAT GEORGE STREET, WESTMINSTER, S.W. 1. 



































Telegrams: “ARWHITCOY, PARL, LONDON.” Telephone: VICTORIA 4010 
DISTRICT OFFICES: 

BIRMINGHAM: 111, New Street. MANCHESTER: 5, John Dalton Street. 

GLASGOW : 74, York Street. NEWCASTLE-UPON.-TYNE: Pilgrim House, Pilgrim Street. 


























What we are doing in Switchgear. 





Exactly all we have done and are doing is a subject which cannot be dealt with in the space at our 
disposal here, but many interesting facts in this connection are now being compiled vnd will shortly 
be issued in Booklet form. 







We invite you to register your name with us for earliest copy and in the meantime to note 






That we have been manufacturing Switchgear since "75, that we make to-day every modern form of 

be —_ and that we place at the disposal of our customers the service of our expert staff for 
msultation and et ce. 

An € xample © of our work is illustrated here—it depicts the back of a flat back board supplied to the 
‘ First Garden City Ltd.,”-Letchworth, and is an admirable example of neat and orderly connec 

tion between apparatus and busbars 








We await your enquiry. 


JOHNSON & PHILLIPS, Ltd., Chariton, LONDON, S.E. 7. 


City Office:—12, Union Court, Old Broad Street, E.C 2. 


























BRISTOL. a 


Makers of BRITISH } LW 


TIME RECORDERS SS; 
all types. BZ 


WATCHMAN’S WATCHES. @ | awe’ 


Send for Lists. 
RESPONSIBLE AGENTS REQUIRED WHERE NOT REPRESENTED. 


































j 
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= LLEN” Steam Turbines are exten- 
sively used both on land and at sea, in 
all parts of the world, for driving 

generators, pumps, and fans, either direct 

or through reduction gears. 

In actual operation, and after prolonged 

service, it has been proved that their :— 


SIMPLICITY 
involves a minimum amount of attention; 

ECONOMY 
compares very favourably with any other 
prime mover ; 

DURABILITY 
reduces the cost of upkeep to a negligible 
quantity. 









Other Specialities : 
Steam Engines. 
Steam Turbines. 
Steam and Electrically Driven Fans. 
Direct Current Dynamos and Motors. 
Surface and Jet Condensing Machinery. 
Heavy Fuel Oil Engines. 
Pumping Machinery. 


Suitable for : 


Waterworks Plant. 
Irrigation, Drainage & Sewage Pumping Plants. 
Collieries, Mines, Dockyards, ete. 


: 4. 2 . F- : J * <5 <3 y 
= » . 2 
Pr Te LL er eae re 


STEAM TURBINE 


Graving and Floating Docks. 
Factory, Municipal and Private Power Stations. 
r - Naval and Mercantile Auxiliaries, 


UU CEU | 
VULEODORDARRGEDODDADDODORREDEDEDERORORDROARODORORRSGODRORDEDORORODORDRGEORGORODDGODORDODOREDOGODRDADURORURGEOROORORESEONOGD 


W.H. Allen, Sons ¢ C°? 2? 


Bedford England 






















Trafford Park. 
MANCHESTER 


ELECTRIC ( 4 AN ES 
«nd WINCHES 


D.C. DYNAMOS ano MOTORS. 
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Drop Forgings &Stampings 


SPRINGS yy, | Vickers'Special Steels. 
y Z Motor Car Pressings. 
: ZAG Railway Material. Jigs. 
77 OF ENERY , 7 Gauges.Fixtures. Dies. 
DESCRIPTION Z Rolls:Punches.Containers. 

, Surface Hardening by 

SPIRAL Patented Process. Magnets 

AND Cast Cutters, Band Saws. 


STRAIGHT tainless t 
TOOTHED S Steel. 


'_ Heat fies: 
BEVEL ; Viekcors Abuse: 
- Dr Ways - 
GEAR London SW. 


Depots: 
MANCHESTER: Millgate Bidgs. NORWICH 
Lung Maligate. io, White 


QQ .’>'."”" va 


OY 
MM NY 


WH WS \\ 
AAA Www 


AX WS 
ULL 


YS 
SS 


MI 


KX 
S AS 


\\\ 


\ 


—— 
Sy 


N 


N 


Lien Street 


NEWCASTLE: Commercial Union GOW; Vickers House, 
* Buildings, Pilgrim Street 247, West George Street. 


BIRMINGHAM: Vickers Howse, BRISTOL: 
Loveday Street 55, Park Street. 


oveday . 
LEEDS: Greek Street Chambers, BELFAST 
Park Row -" . 26a, 


WN 


Rj : | ) , War 

HEF FIELD 

- YYyy Yj 
A. Ff” 


‘WELDLESS DRAWN ~ FILES 
STEEL. .TUBES OF EVERY DESCRIPTION 


HACK SAW 





S.R. 
BORING 
CUTTERS 


YM PUUEZ@ EC@ZC HET; Yj 
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; Light as Aluminium. Strong as Steel. 
Specific Gravity, 2.8. Tensile Strength up to 35 Tons. 
An alloy with the strength and hardness of 
Mild Steel, but having only one-third of its 
weight. Unlike Aluminium, however, “ Vickers 
Duralumin ” possesses excellent machining 
qualities. For Scientific Apparatus, Instruments 
of Precision, Orthopeedic Apparatus and Hos- 
pital Supplies, &c. For Aeroplanes, Dirigibles, 
Hydroplanes, Motor Car, Yacht and Boat 
Fittings, &c. It will not rust, and is almost un- 
affected by sea-water. It is an ideal substitute 
for Aluminium, Nickel, Silver, Brass, ‘Copper, 
Nickel-plated and Silvered Articles, and it is the 
only Substitute for Steel where lightness com- 
bined with the strength of that metal is required. 


VICKERS LIMITED, 


D : 
EPOTS DEPOTS: 


Mubdinen Lone Maen ' VICKERS HOUSE, BROADWAY, © Hence 2 an Cone 


BIRMINGHAM: Vickers 


me LONDON, S.W. 1. minis. win 


NEWCASTLE: Commer. 
cal Ui 


inion Buildin, BELFAST: 26a, Arth 
5 ss, Street. o) 


Works : LEEDS: Greck Street 
BARROW-IN-FURNESS, SHEFFIELD, BIRMINGHAM, ERITH, ne aE 
DARTFORD; CRAYFORD, IPSWICH, WEYBRIDGE. 


BRISTOL: 55, Park Street. 
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so H ECLAS wane 
STEEL FORGINGS 


in the rough, machined, or finished. 
For Marine and purposes, 
ot any analysis and to pass any required test. 


INGOTS, BLOOMS, SLABS, 


MAKERS OF THE BEST KINDS OF 


STONE BREAKING and ORE 
CRUSHING MACHINERY. 


Sole Makers of Hadfield’s Paten 


MANGANESE STEEL. 
THE SUPREME MATERIAL 


for Railway and Tramway Bpeciat 

Trackwork ; also ~~ ot 

Stone Breaking and ching 
ee i 








made by the 

OPEN HEARTH OR ELEOTRIO PROCESS. (TRADE MARK.) 

STEEL CASTINGS Wanna = SHEFIEU = 7 “3 COMPLETE TRAMWAY LAY-OUTS 
Ce ae HADFIELD’S SOLID STEEL JAW CRUSHER. WITH POINTS AND CROSSINGS. 
Special al Alley High Tensile Stests for Aircraft, Size: 54in. by 36in. Weight 90 TONS 

oter Cars and Commercial ac ng ND. = kena ne ae High Speed Toot Steal o ae the highest quality 





East Hecla and Hecla Works, 
SHEFFIELD, England. 


Leadon Office: Norfolk House, 
Laurence Pountney Hill, E.C. 4, 








“=e. HADFIELDS Ltd. 




























































































8 8 8 8 &. 1c os 
| i a ea 
isd eM] fel fh “ Economic” Boiler is renowned for its . 
S AY = - wonderful efficiency, and is the most economical ay 
P| st - SS = steam generator on the market. Being only 3 
4 re Le a half the length of the Lancashire or Cornish ba | 
<3 —— ZZ) types of equivalent capacity, a great saving in cs 
ws Se fr7 Zy > foundations and transit charges is effected. ei 
ig tj S 
Whine?48 | k. . Davey, Paxman & Co., Ltd, é 
i S 3 xy ty | (Branch of Agricultural and General Engineers Ltd.), + 
= be | ee i COLCHESTER. & Centra) House, Kingsway London. W.C.2 a 
: : Ey Us | Fy re. 









































See tie ate re 
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E purchase, inspect, and ship Material and Machinery for Engineers and 

Contractors abroad, and act as Home Agents for Dockyards, Arsenals, 
Railways, Engineering Shops, Gas and Water Works and Machinery Stores. 
The Buyer abroad who is’ represented in London by a reliable Technical Agent 
is in the most favourable position to secure the goods he needs. Combining 
the Technical Knowledge of Engineers with our long commercial experience and 
enterprise, we are fully equipped to satisfy all the requirements of Machinery 


JOHN RIRCH 


& COMPANY 
2, LONDON WALL BUILDINGS, LONDON, E.C. 


Cables: ‘“‘ ENDEAVOUR, LONDON.” 














TRADE MARK. 


WHERE CAN | 
I GET JACKMAN’ 8 curiuad 


: 
THE BEST : Vulcan Marker} 








Siackfriare na | MANCHESTER. | 


BRIGHT DRAWN. STEEL @ NUTS; SET SCREWS, STUDS, etc. 








ROUNDS, SQUARES, & 
HEXAGONS. 


Gai © FREE CUTTING 


SU: ZRIOR QUALITY. 
GOOD STOCKS. 








| MADE FROM THE BAR IN ANY METAL. 


ISAIAH ‘PLATT, LD., British Empire Works, WEDNESBURY. Ttntnene: ) Deine 








a2 


1 
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PSraemce scat? BRABY 5 No. 6 nr. GLAZING BAR. 





P ATENTS, es aod TRADE 3 MARKS 
K. P.@ALEXANDER axp SON, 


Chartered‘ Patent Agenta, 
596, HIGH HOLBORN, e ~ at .C, (Batab. ag 
Telephone, Ceptral : 





PATENTS, DESIGNS, AND TRADE MARKS. 


Hats & Mills, Chartered Patent 


AGENTS, 4 and 364, High Holborn, London. 





Established 1866, 
Tel. Ad., Bette Lendon.” Tel. No —- 7763. 
DESIGNS. PATENTS. Rha | 


Cc. LOCKETT HUGHES, 


Consulting Patent Agent 
(Qualified by Examination). 


Buchanan Buildings, 24, Holborn, 
London, E.C. 1. 
Tel. Hol. 6258. Advice Free. 


BULL'S METAL & MELLOID C0., 


Woker, mr. Gl owr- LTD. 
Tel. : xe Yoker. Telephones: 183 pg oe 
BULL’S AL. —Propeliers, oak 
a Mk, Spindles, Condenser Stays and Ame he. 
MELLOID (Reg. Tendo sort —O Jondenser and Boiler 
Tu Plates, Bars, Sheets, Valves, = 
HIGH TENSI BRONZE. —Cast, Rolled, Forged, to 


Admicalty Requirements. 
WHITE METALS.—Tempalto, Babbits, Plastic, &. 











R. WHITE & SONS, 








| 














CRAVENS RAILWAY CARRIAGE 
and WAGON CO. LTD., 


DARNALL, .. - SHEFFIELD. 
Manufacturers of 
EVERY DESCRIPTION OF RAILWAY 
CARRIAGES, WAGONS, 
WHEELS and AXLES, BRASS and IRON 
CASTINGS, &c. 


THE GLASGOW RAILWAY 
ENCINEERING GOMPARY, ‘"> 


GOVAN. GLASGOW, 
London Office :—12, VICTORIA STREET, S.W. 


MANUFACTURERS OF RAILWAY yy oy 
WAGON & TRAMWAY WHEELS & LES, 
CARRIAGE AND Lone IRONWORK, “ie © CAST 

XLE BOXES. 








HARRISON & CAM™M, Ld. 


Chief Works and Omiees : ROTHERHAM. 
Manufacturers 


WHEELS & “AXLES 


with Cast or Brérontic Eve ion 5 aves or Cast or 


R 
whew Ironwork iron apd Brass. Cast - aes as for 
ion Wor 
RAILWAY ty SBE EE ees Steel, or Timber). 





THE GLAJGOW ROLLING STOCK & PLANT WORKS. 


HURST, NELSON & CO., LTD., 


Builders of RAILWAY CARRIAGES, bay 
and of Ball aY 
aY ROLLING 





P. & W :~MACLELLAN, LTD. 
a net RAILWAY Wi WAGONS soe and CARRIAG 


gee PERMANENT Way MATE nero Orpen 


CONTRACTORS fer RAILWAY PLANT and STORES of 
orery 


Offices ;—128, Trongate, GLASGOW. 


Westminster, London &.W, 2 





G. R. TURNER, L-rp. 
Manufacturers of all descriptions of 
IRON AND WOOD FRAME WAGONS 


For Home, Colonial and Foreign 













“PERMAC JOINTS RESIST HIGHEST 
SURES 


“PERMAC’ JOINTS DO NOT RUST 
EASILY REMOVEO WHEN REQUIRED 





| 
| 


BUFFER: 


TRAMCARS, IRONWORK | 


‘STOPS 





: ECONOMICAL. 





EFFECTIVE. 








& 


352-364, 352-364, EUSTON Re ROAD, LONDON, N.W.1, & at GLASGOW, LIVERPOOL, BRISTOL. 





RAILWAY 





RAILWAY ACCESSORIES OF ALL KINDS. 
Telegrams: SUMMERSON, DARLINGTON. 


‘London Office : +: 32, VICTORIA STREET, WESTMINSTER, 8.W. 1. 





TABLES. 


THOMAS SUMMERSON & SONS, L.td., Darlington. 


"8°57 S) ZEOE meen yw : eaoqdoro) 





| 


| 
i 
| 


| authorities.” 


| to the dignity of a science.” 


“1 have seen several different forms of Mr. Boyle's ‘Air 
Pump ery 4 tn actual sou. ond — e much pleasure 
in testifying to tr efficiency .”- 


Boyle s 


pAtENT © AIR-PUMP” 
VENTILATOR 


HAS DOUBLE THE EXTRACTING POWER OF 
EARLIER FORMS. 


Awarded the £50 Prize with Grand Diploma (only aoe 
| offered) at the International Ventilator Competition, 
Highest Award, International Ventilator Competition, Paris, 
Twe 0 Gold Medals 
“Mr. Boyle's complete success in securing ine required 
continuous upward impulse is testified by high 
Govaasuext Rerowt (Blue Book) 


ROBERT BOYLE ®& SON, 


VENTILATING ENGINEERS, 
«4, HOLBORN VIADUCT, LONDON 
* Messrs. Robert Boyle and Son, the founders of the 
profession of Ventilation Engineering, have raised the subjec* 
Rerorr on tae Vewrratio’ oF THe 
Loxpox Custom Hovsa. 








THE 


LONDON & 


LANCASHIRE 





- £10,051,479 


Security 
FIRE ACCIDENTS _. MARINE. 
BOLLERS, ENGINES, 


ELECTRICAL PLANT, &c., 


Insured against Damage by Breakdown, &c. 


REGULAR INSPECTIONS 
by Staff of Expert Engineers. 





Full information on application to 
Head { 45, Date Sreeer, Liverroo.. 
Offices ( 155, LeADENH ALL Srerer, Loxpox, B.C 
Chief Administration 
Sand 7, Cuancery Lawe, Loxpox W.C. 2” 


J..& E. WALL L im 
Refrigerating ” Wachines 
Halford Motor Yehicles 


10, .St. Swithin’s Lane, London, EC.; 61, Dale Stree 
Liverpool: and Dartford, Kent. 
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THE E DELTA METAL €0., LTD, "“*"° 





“DELTA” BRAND “== 


NAVAL Beas 


AnD a? Binuinenax. 





EXTRUDED BARS 


REENWICH, | LONDON, S.E. 10 | 











LEDWARD & BEGKETT, LTD. 


KING'S HOUSE, KING'S STREET, LONDON, E.C. 2. 


(Near Mansion House Station). 


Makers of EJECTOR 


CONDENSERS 


for TURBINES or RECIPROCATING ENGINES. 


AUTO. VALVES, VACUUM BREAKERS, ETC. 


«Abela on application. 
New Telephone Number : Centra! 1743. Telegraphic Address : Preferment, Cent. London. 
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MA2E of best mild steel plates 
dipped in pure virgin spelter, 
these tanks are thoroughly tested 
before leaving our workshops. 

Made in any capacity from 20 to 
3000 gallons and up to }" thick, 
these tanks are thoroughly strong 
and sturdy and will repay their 
cost in long and efficient service. 
Write for our price lists and state 

your requirements. 


W. P. BUTTERFIELD LT. 


TANKS 


and Oil 


ENGINES 





SHIPLEY, 
YORKS, ENGLAND, 
Grams: Phones: 
‘Tanks Shipley.” 35 & 535 Shipley. 
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See Tih d Adverti mt, December Sth, page 64 
ROYLES | LIMITED, 
IRLAM, sunnicernarta 


FEED WATER HEATERS, AIR HEATERS, 
Ol. COOLERS AND HEATERS, 
CALORIFIERS, CONDENSERS, 

HEATING BATTERIES, 
KETTLES, STEAM AND GAS, 
TWIN sonrune " FOR PUMP SUCTION. 





Filters, Steam Traps, "Sea taaliewax Valves, &c. 


~2~ PIPES 


Vin. to in. Bore 
EVERY PURPOSE. 
THOMAS ALLAN & SONS, Ltp. 
BON LEA FOUNDRY, 
THORNABY-ON-TEES. 
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OjJoOROLOC LS 
Sotz Propagerors & Parenrans: 


F. J. TREWENT & PROCTOR, Ltd., 
Naval Architects and Consulting Engineers, 
43, Billiter Buildings, Billiter Street, LONDON, E.C, 
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Teleg : Taewexr, Lovpvon. *‘Phooe : 121 Averva. 






















































np. Manchester. 
LONDON and GLASGOW. 


PRESSURE GAUGES, 


TACHOMETERS, COUNTERS, 
DIAL-THERMOMETERS, 
TEST-PUMPS, &c. 


Branches 

















Self - for Pressure, 
Recording Temperature 
Instruments and Speed. 
RAILWAY MATERIALS AND 
CONTRACTORS’ PLANT. 


Prompt Delivery. 
NEW & SECOND-HAND P.B. & B.H. STEEL RAILS 
45 Ib. to 95 Ib. per yard, with accessories 
NEW CREOSOTED SLEEPERS & CROSSINGS. 
Large quantities always in stock. 
ROLLING STOCK of all descriptions. 
NEW PORTABLE RAILWA 
Exporters of all kinds of Materials and Plant used 
in the construction of Civil Engineering Works 


R. H. NEAL & CO., 
London, 





W. 5. 


53, The Broadway, Ealing, 


Telegrams : 
Telephones : 


STONE AND 


HERS 


Smoslaen, Ealux, Lond. 
Ealing 1951 and 1764. 





COAL S 
CRUD ccs 
GOODWIN BARSBY2&C° 


DAVIES & METCALFE, 


MANCHESTER. LIMITED, 








SPECIALITIES: 


INJECTORS. 


ALL CLASSES. 
IMustrated Advertisement every fourth week. 


HIGH-CLASS 
NON-FERROUS 


CASTINGS. 


THE FULHAM BRONZE CO., LTD., 
58-3, PARSONS GREEN LANE, S.W. 6. 
Phone: Putney 2096. Tele.: Bronzalas, Walgreen, London. 


Werf GUSTO, Firma A. F, Smulders, 


SCHIEDAM, HOLLAND. 
SPECIALITIES— 
DREDGING PLANT, FLOATING CRANES 
AND COALING VESSELS. 
See our page Advt. every second and fourth week. 


DESICNS, DRAWINGS, TRACINGS 
y Demag uae Sout cleats sketches aad poouied 
* for patent specifications, and al! ames of tracing 

Jig and fixture design and aoe te § 


OWEN & CRISP, 




















. 








DRAUGHTSMEN 


64, BASINGHALL ST., LONDON, E.C. 2. 
Tel. Wo, London Wall 5666. 





JOHN ROCERSON & CO., LTD. | 


WOLSINGHAM, R.S.O., Co. DURHAM 


Tumblers, Steering Gear, &c. &c. 
SEND YOUR ENQUIRIES. 
Telegrams: Steelworks. Wolsingham. 


To SCREW BOLT MAKERS 


Engineers’ Wagon Builders, &c. 


This Patent Screw- 
in@é Macnine ean be 
worked either by a 
Bor or Girt, and 
will screw at the rate 
of from 25 to # gross 
of din. bolts per day 
ot hours, 





As supplied to 


Governments. 


Pricee and parties: 
lars of application. 





EDWIARD MERCER, Ltd, 
woLLIn WOOD, sod MANCHESTER, 
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BUDENBERG GAUGE CO, L= |) - DANIELS’ ny or a” 
BROADHE ATE, ( [| SUCTION GAS PLANTS bile 


Will work perfectly from full load te no load. 
5-10 H.P., for one penny per hour. 
Simple. Reliable. Economical. 


L. 1. H&J, DAMIBLS, Ltd., STROUD. England. 


Write for List 18. 
































Illustration 
of 

20 tons 

Electric 

Gantry 

Travelling 


Crane. 


SMITH. RODLEY. 











Fig. 716 
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| THOMAS SMITH & SONS (RODLEY), LTD., 


Steam and Electric Crane Works, RODLEY, nor 


a 





LEEDS. 














LOCOMOTIVES. 


MANNING, WARDLE & CO., LTD. 


BOYNE ENGINE’; WORKS; LEEDS. 


| Makers of Locomotive Engines for any width of gauge and various purposes. crs Se en 
| Mategials and workmagship 6f the best quality. Tenk Engines up to 18in, cylinders, om four or six wheels, always in stock or progress. 
Specifications, Photos and Prices on Application, and special designs sent on receipt of particulars of requirements. 


| LONDON OFFICE: Mr. H. J. Heagerty, Blenheim Mansions, Broadway. Westminster, S.W. 1. 
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THE REID GEAR CO., Linwoop, NEAR PAISLEY. 
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Plants for handling coal, ore, ete., 
embodying the most up-to-date 
practice and design, have been 
supplied and erected in many 
parts of the world by FRASER AND 
CHALMERS ENGINEERING WORKS. 


Enquiries invited for Transpor- 
ters, Belt and Gravity Bucket 
Conveyors, Elevators, Hoists, 
Waggon Tipplers, Grabs, etc., 
and complete handling plants. 


The experience of FRASER AND 
CHALMERS organisation will. be 
placed at the disposal of intending 
purchasers of' such equipment. 


























FRASER s. CHALMERS ENGINEERING WORKS 


Narre comtnan Sec TIC co..To | 





ERITH. KENT 


Assceciated w th 


LONDON OFFICE 
MAGNET HOUSE, KINGSWAY, W C.2 


ROBINS CONVEYING BELT CO., of U.S.A. 




















8in. Gravel Pump with Open Type Engine. Duty 1300 g.p.m. 
of water containing selids, 430 r.p.m. 


. 




































Travelling discharge tower of Belt Conveyor Shipping Plant, 


capacity 1000 tons per hour 


“INVINCIBLE” 


GRAVEL PUMPS 


For dealing economically with 
SAND, SLIMES, TAILINGS, ORES, COAL, 
CHINA CLAY, ALLUVIAL DEPOSITS, ETC. 


“Invincible” Centrifugal Gravel Pumps are 
fitted with steel] liners and_ self-clearing 
impellers specially constructed to pass all 
solids which can enter the suction inlet. 


All wearing parts are renewable and of special 
design. 


There are no internal bearings in contact with 
the liquid pumped. 


The removable side cover provides tor easy 
examination of pump interior, or the with- 
drawal of impeller and shaft without dis- 
mantling the casing. 


Constructed for any capacity with simple or 
compound steam engine or for alternative 
drives. 


Send for Catalogue. 


GWYNNES ENGINEERING CO. LTD. 


Telegrams 


GWYNNE, 


LO 


NDON. 


(GWYNNES LTD.) 


HAMMERSMITH IRON 
LONDON, W. 6. 


WORKS, 


Telephone : 
HAMMERSMITH 910. 


Contractors to the Admiralty, War Office, Indian and Colonial Offices, and the 


Principal Foreign Governments. 









































Illustrating an 
SOH P. shaft drive by 
BRAMPTON 
Inverted Tooth type 


chain 


Distance between 
shaft centres... pt. 


(rear Ratio Sto fl. 
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O other form of Powe: Iransmission maintains such 


a high standard of efficiency in use ss Chain Gearing. 
The positive action of chains prevent the leakage of 
power through slip, and enables them to run without the 
initial tension required for belts, thereby reducing bearing 
friction to a minimum. At centre distances too short for be ts 
Chain Gearing has a maintained efficiency as ag-inst the 
decreasing efficiency of gears. Our book, ** Power Trans- 
mission by Chain,"’ the contents of which has been compiled 
from our experience of over 30 years in the manufacture of 
Chains and Chain Wheels, illustrates and describes many 
other advantages of Chain Gearing for the transmission of 


power. May we send you a copy ? 


BRAMPTON BROS., LIMITED, 


Oliver Street Works, 
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BIRMINGHAM. 














STANDARD 
HAULING 
MACHINERY. 


FROM 5 HP. TO 100 BLP. 








These Haulages have become so popular with 
Colliery Engineers that we keep all parts in 
stock and can give practically immediate 
replacements, and complete 


The many repeat orders received for these 
machines, and in some cases for batches of 
them, is convincing proof of their reliability 


Prices and full particulars submitted 
upon application 


M. B. WILD & CO. LTD. 


NECHELLS, BIRMINGHAM. 


lelephone 
Birmingham, East 208. 


Telegrams 
* Hauling,’ Birmingham 


Codes 


A BC (5th Edition), Liebers, Bentleys. 
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IN DESIGN 












































Te 
Scottish Agents : 


THE NEW TYPE 





OiL ENGINE 


with improved features giving greater power, at 
more economical ruining costs while still retaining 
its wonderful wear retaining qualities. 


Our Models cover every purpose from 5 H P. to 450 H.P. 
30,000 Engines supplied. 


If you are interested ia either 
COMPRESSOR SETS, PUMPING SETS, 
STATIONARY ENGINES, BELT DRIVING SETS, 
AUXILIARY LIGHTING SETS, ARC WELDING SETS, 
HOUSE LIGHTING SETS, MARINE SETS, &c., 


you should write for fullest particulars from :—- 


Aster Engineering Co. (1913) Ltd. 


WEMBLEY, MIDDLESEX. 


Wembley 22 & 23. 


Drysdale & Co.,"Ltd., Yoker, Glasgow. 


MN 
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“WMI 


KUTMORE 


ELECTRIC 




















DRILLS. 


0 Drill.—The 


drill in the world: weighs only 34 lbs. 








London Office: 56, VICTORIA ST., 









BRITISH MADE THROUGHOUT. 


No. 1 Drill —The only 
small drill on the market 
with a two-speed gear ; 
weighs only 10 lbs. and 
drills up to 3-8in. in 


LARGER SIZES ALSO MADE. 


Scholey & Co., Ltd., 


VICTORY WORKS, 
CROYDON. 


S.W. 1. 
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Improve your Power Factor 


and reduce power costs by installing 


CROMPTON 
SELF-STARTING SYNCHRONOUS MOTORS 


which start against overload. Only require an ordinary rotor starter. Are Self-synchronising. 
Have Unity or leading power factor. Are simple and reliable. No skilled attention required, 
and in effect increase the capacity of your generating plant and cables. 


















A client requiring more power installed a Crompton se’f-starting 





synchronous 3-phase motor of 150 B.H.P. with *7 leading power 





factor, which raised the power factor of the system from °6 to 





‘9 The extra power was obtained from the existing plant, and 





a proposed cable costing £500 was rendered unnecessary. 





Write for descriptive list and note that our extensive experience 





is at your service on all electrical matters. 


















300 B.H.P. Seif-starting Synchronous 3-phase Motor 


Regd. Office end Export Dept. 
Salisbury House, E.C 
Telegrams 
‘* Crompton, Phone, Londor 
Tel- phone 


161 Chelmsford & CO.., LTD., Chelmsford, ENGLAND. 488 Ceuta, hen Trunk. , 


W orks : —Telegrams 
CROMPTON. CHELMSFORD " 


























Pipe Line Requisites 


Put the CRANE guarantee 
behind your installation. 


Trade Mark is a guarantee 
f quality, economy and 


lependability for all services. 


Everything for 


eae HILL & SMITH, 


1855 1921 Constructional Engineers, 


WORLD WIDE | BRIERLEY HILL, STAFFS. 














Steel Framed Buildings. 
Workshops. Roof Principals. 
or pee ay! Bridges. Girders. Gantrys. 
the Fitings that will enter Runways. Bunkers. Hoppers. 


into the Pipe Line Installa- 
tion is the most disturbing 
element to the constructive 
mind of the Architect or 


Engineer, Eliminate the fear 

‘ti. Crane varel| 9. RUCTURALSTEELWORK 
and Fittings have an estab- 
lished reputation for Reliability; of every description. 
every fitting bears the 
CRANE trade mark which 
has become a guarantee with 
British Engineers, the men 
\ whose expert knowledge de- 
mands a reliable product of 
permanent quality. 


Satisfactory Service. 





The CRANE 











any Pipe Line.” 


The No. 7. 
A Master Product built to last. 














CRANE-BENNETT 


HEAD Orrick AND WAREHOUSES 


45-51, Leman Street, Laake, E. 1, 


Branches: MANCHESTER - - - - - - - 32, Oxford Road. 
BIRMINGHAM - Liovds Bank Chambers, New Street 
LEEDS - Oxford Chambers, Victoria Square. 
CARDIFF - The Motor House, Wood Street 
GLASGOW. ...-..-. 355a, Argyle Street 
WORKS: Nacton Works, IPSWICH. 
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HAYWARD-TYLER & CO., Ltd., 
EVERYTHING ST EKAM BF I TTINGS ed Ele 


FOR THE 


wore. BOTLER MOUNTINGS Yo" Enaviies 














—— 


as 99 Queen Victoria Street, LONDON, E.C. 4. 


Tyleree = qo 
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SANKEY STEEL BARRELS — 
ror EXPORT TRADE | 


HE SANKEY STEEL BARREL is especially suitable 
for export trade in all kinds of oils, etc. Its total 
capacity is 165 gallons and it is immensely strong. 






Sankeys supply Pressings and Stampings of all sizes 
and weights. Their plant, which is the most modern 
obtainable, includes 750 ton Hydraulic and many other 
Presses and Stamps. 


Sankeys for Hydraulic Pressings 


Send details of your requirements and we will quote you. 
Write to: 


JOSEPH SANKEY & SONS, Ltd 


HADLEY CASTLE WORKS, 
WELLINGTON :: SALOP 


Telephone Wellington 66 Telegrams ‘Sankey, Wellington, Salop.” 


One of the work- 
shops where San- 
key Steel Barrels 


are manufactured. 
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SIEMENS OPEN HEARTH STEEL 


‘Hrebox and 
cella yp mace Special Plates. 


Soft Welding and 
ging Plates for Furnace and other purpo. 


*ETEWARTS “LLOYDS, LD 


41 OSWALD STREET, GLASGOW. 
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THE —— ENGINEERING CO., LTD., 


1, PANTON STREET, LONDON, S.W.1. Telephone : GERRARD 1327-1328. 


STEEL COILS—STEEL PIPEWORK. 


We manufacture all classes of Coils for Heating, Condensing, Refrigeration, etc. etc. Also Welded 
Steel Tees, Bends, Crosses, Expansion Bends, Headers. Special Tube Work for every Trade. 
PROMPT DELIVERIES. 


OIL MILLS, 
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ESTABLISHED 1777. D Kh FE D G FE RS an d 
ROSE, DOWNS & THOMPSON, 
EXCAVATORS. 





HULL, LONDON, AND BB ay 
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DREADNOUGHT EJECTOR 


s=LF REGULATING. 














Requires no complicated Steam Reducing Valve. 

Works at any boiler pressure with ONE setting of steam valve. 
Vacuum Automatically maintained constant. 

Greatly increased capacity. 

Economy in Steam Consumption. 

Rapid production ot vacuum. 

Power to maintain a good vacuum against leakage 

Simplicity of construction. 

Interchanges with our Standard Type “O” Ejector. 

Works down to 90 lbs. pressure. 


THE VACUUM BRAKE co. LTD. 


3, 5. and 7, Old Queen Street, Westminster, LONDON, S.W. 1. 


GRESHAM & CRAVEN, LTD., Manchester. 


aug 











BRETT'S PATENT LIFTER CO., LTD., Foleshill Works, COVENTRY. 





DROP HAMMERS for Sheet Metal, 
Spoon & Fork & Holloware Stamping. 


Bring your plant up to date by 


Installing BRETT Hammers. 











Actual Battery in Operation 











aS 


| THis LATHE 1S WORTH MORE 


THAN..A CASUAL. GLANCE 








oe we at we 3 we 
; ; 
MADE 2 SIZES :— LET US SEND YOU 
' 5{t. SWING, 6ft. SWING DESCRIPTIVE 
' PAMPHLET. 
' ee “a se 
: 
] 





Gi. Swing Surfacing and Boring Lathe, with Feed te Tooi Slides 





JOHN LANG & SONS, Ltd. soinsrone, near etascow. 
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WILKINS & MITCHELL, 


DARLASTON, S. STAFFS. 


MAKERS OF RAPID PRODUCTION MACHINES 
FOR ROLLING STOCK, BRIDGEWORK, etc. 





Tel. pi 26 BaRcasvon: 

















Our machines are installed at all 
the leading makers of rolling stock 


We are prepared to install the machine 
illustrated, on approval, on a guaranteed 
output of 2 to 1 on any existing machines. 





MULTIPLE HEAD DRILLING MACHINE, 2 to 12 HEABS 








—_— —_—. 


CHARGING BOXES Tur TEES SIDE BRIDGE & 


OF ALL DESCRIPTIONS. 








Telegraphic Address: 


3 "MIDDLESBROUGH. 
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Lenden Address: 




















“BON-ACCORD ” 


CENTRIFUGAL PUMPS. 








The illustration shows 9 typleal Electrically Driven Dock Pumping 
Plant where the Pumps are ef the Horizontal Type. We shall be 
very pleased if Engineers eonsidering new Dock Plants or the 
modernising ot eld ones will penatird us, as we can often offer 
valuable advice beerez on our long ox perience. 









| & CO., ns 


VORES, 61.4860 dd =o 


BOLLING & L ove — a TT TpNDON, Bc 


aon Wm. Bird & Co. Telegrams ; “sup, CANNON, LONDON Telephone: City 9906, 9397. 
1827. Codes Used: ABC, Ai, Engineering Telegraph, Liebers and Western Union. 


Contractors to the Admiralty, War Office, Crown Agents for the Colonies, &c. Agents for Foreign Governments. 
PLANS AND ESTIMATES ® "$2Z.sstion of . 
T Machinery, Tools, Railway & Tramway Materiqls, Portable Railway, Mining & Ceatracters’ Plast. LJ . 


STOCKS OF NEW 4ND SUIGHTLY PRFEGTIVE BAI 




















Engineers and Morchasts 
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| Keith & Blackman Co, Ltd., 


ENGINEERS AND MANUFACTURERS QF 


~~ 


Volume and Pressure 


FANS 


HEATING & VENTILATING, 

FORCED & INDUCEB DRAUGHT, 

“FORGE & CUPOLA BLOWING, 

DUST & FUME REMOVAL, 
DRYING, etc. 


27, barringdon AVenue, LONDON, E.C. 4, , . 1otbonii'ties 


(6 lines). 








T f 
ames REITH, 
ree ,LONBON. 


— - = " = 











GI BBONS BROS. L™ DUDLEY. 
Telegrams—" GIBBONS, LOWER GORNAL.” CONTRACTORS TO ADMIRALTY AND WAR OFFICE. Telephong—10 DUDLEY. 





PRES ee AND] BUILDERS 


REGENERATIVE MUFFLES & FURNACES 


ALL ENGINEERING WORK. 


AVONSIDE. 


ENGINE Co, Lro,, BRISTOL 
LOCOMOTIVES 


> ~~ 4 STOCK AND PROGRESS, ~ 
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THE PEASE BLUE PRINT PAPER SENSITIZING MACHINES 


(FERRO PRUSSIATE) 





“~ ~Afe-so-compact and simple in ion that no tar drying oven. It is stpersiried by meansef an air-drying heater and 
user of ferro-prussiate paper and cloth should be wi a motor driven circulating fan. thus insuring absolutely dry paper, 
out one. With one of these machines there is no occasion coated in any of a ec. The paper may be singly or 
for loss through —— or spoiled paper—nowait- doubly coated as desired. Gas or electricity may be used for drying, 

fresh art / capesiole val sree Revista equip by a K-ho 
; a stant fro: ented by our rheos' 
. age i Shey afe + jee) twenty a ba! 
untri.s. 











e ‘DUPLEX car guras Gy lustrated have oe f : ‘ y a ~ 4% 
300 to 600 linear ards = . nting speed de- ‘ 
ndent upon ck fj aooer a . 
— ftgphines of og of pacit lso ig disso ov ed : : 
od earely 0 of d ok 1 ato coat 3 >} 
bined: nT pa ty- feo 5 * 7 > > 


adjustment and yenplts: meat rolls ‘ithe have all. bear: These chemicals are tine shipped to all parts of the world with excellent 
ings or are positively driven. Entire — only Oc- _—_ success, and two 10-gallon mixing jars and stand furrished with each machine. 





cupies a floor space of 53¢x8 ft. One omploye required. The P U P 
Cusexy We send full particulars for installing and aperating. e Pease Unsensitized Paper > 
~ She paver or cloth is automatically rolle@ up iptd. ~ deutea ot eaality and cnctace eapocialio’cdapted tor use on the PRAE faeel:. : 


\ Nhe \ fi ill 


measured rolls any length desired as it comes out of the _tizing Machines. Ask for samples and prices. Write for Catalog R45, 


ied ae : The C. F. Pease se Bt 
—— . : Ilinois 


i! 












COATING 845 No. Franklin Street, Caters” 


oe Mott ys. 


Us 


’ 
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' BRAITHWAITE & CO., ENGINEERS, LTD. 


HEAD OFFICE: 


sromxink. sowesr. oxnox. 117, Victoria Street, LONDON, S.W. 1. wicroria #573 


Calcutta Office: 8, CLIVE STREET 


















































WORKS. MANUFACTURES: 
5 STEEL BRIDGES. 
Crown Bridge Works, ced ee ee | 
West Bromwich, Staffs. de a ee 
PRESSED STEEL WORK 
Neptune Works, | [ae rORED STERL TAD. 
Newport, Mon. 3 Ayia Spee ensGhD OF Esh. SLEEPERS 

















Bridge over the Lower Ganges (spans of 345ft.). 














THE ISCA FOUNDRY C°...°"" 


LONDON OFFICE: 53, VICTORIA STREET, S.W Telegraphic Address 
@CA, VIC LONDON. ISCA, NEWPORT 











\ 
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High-Pressure Gas-Tight Joints for 
Cylinder Head and Crank Cases. 





HERMETITE 


Impervious to Heat, Petrol Oil and Grease. All Paper Washers, Asbestos and Gold Size Eliminated. 


REG. 





REG. aaa T H E ius 


FEM Kenilworth Manufacturing Co., Ltd, = 
Aco henilworth Manufacturing Co., Ltd., ffm 


NCCT Ken 


















> PACKING << 





Telegaoa2: CLERKENWELL 1777. Cables: ‘“‘ USEFULNESS, LONDON. ° 
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—JOHN BROWN & CO, L™- 


SHIPBUILDERS, IRONMASTERS, STEEL MANUFACTURERS, pe bcs PROPRIETORS. 


© Minin’ 








CASTINGS of Steel. 
TYRES, Railway and Tramway. 
AXLES AND BUFFERS. 


SPRINGS, Laminated, Spiral, Volute, 
and Conical, for Rail and Road 
Vehicles. 


Telegrams: “ ATLAS, SHEFFIELD.” 


| 
| 

| 

Hit 





SHAFTING, Marine, Crank and 
Straight, Hydraulic Pressed, Solid 
or Hollow, Rough Machined or 
Finished. 

STEEL LININGS, Hardened for 
Cement Mills, etc. 


STEELS for High Speed Work. 








F ORGINGS, Heavy—for Marine 


Engines, etc. 
Light—for Land Engine work. 
STEAMSHIPS, Passenger and 


Cargo of the Highest Speed and 
up to the largest size and power. 

ALLOY STEELS for Motor Cars 
and Mechanical Tractors. 


ATLAS WORKS, SHEFFIELD, & CLYDEBANK, GLASGOW. 


Telegrems : “SHIPYARD, CLYDEBANK.” 
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BUTTERS BROS. & CO.. PERCY CRANE WORKS, . GLASGOW 

















HUDSWELL, CLARKE & CO. 





ESTABLISHED 1860. 


LIMITED. 


RAILWAY FOUNDRY, LEEDS. 


Telegrams—Loco, Leeds. 


LOCOMOTIVE 


ENGINES 


Contractors, Ironworks, Collieries, &c. 


All Sizes and to suit any Gauge of Railway. 
Prices, Photographs and full specifications on application. 


_ Telephone—National 3540. 
Codee—A 1, Lieber’s, A B C (4th and 5th Editions). 


FOR MAIN OR BRANCH RAILWAYS. 











LIGHTNING 


PATENT 








CRUSHER «PULVERIZER 


Unequalled for reducing Hara Materials such as Shingle, Gravel, Flint, Silica, Magnesite, Barytes, also,Limestone,SChalk, Freestone for Building Sand, etc. etc. 


THE PATENT LIGHTNING (CRUSHER CoO., Ltd.,‘l4éa, Rosebery Awenue,> London, |E.C.  teiepnone: 0 Oy | 
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Efficient Noiséless Transmission of Power by 


“THE COVENTRY” CHAIN GEARING 


The Coventry ” 
mission efficitncy throughout the life of the drive: 
# Why a@ conversion from Belt or Gear drive té 
variably results in considerably inéreased output, combined with a 
diminution of the power absorbed, and reduced operating costs. 

Obr unique experience in matter’ of power tratismis¢idn is ufireservedly 


Locomotive gh ae operated by™ The Coveniry ” 
inve (noiseless) chains. 





at your service, 


THE COVENTRY” 
CHAIN COMPANY. 
LTp.., 


COVENTRY, 


Consult us on your problems. 








London, 
Manchester, 
Glasgow, 


Birmirigham, 


Belfast. 


| Drewbench eaprated wn ae pets” cng 


CT cae em ene ka AR ty orn a a 


chain gearing maintains the highest degree of trans . 
This fact explains 
“The Coventry” 





° 


PT Re RE ae ae 
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INTERESTING FEATURES IN THE DESIGN OF 


1. Quick power Adjtistment to thé | 
RéAdstocks fer traversing along - 


the bed. 


2. Gearbox is fitted, providing eight 


changes of speed. 


3: Ditect drive by belt ffm life 
_ thaft to fast afd lédse pulleys. 
(Separate countershaft is not required). 
4. “Whitworth” ihdtich _ dfivé, 
giving Gniforni returi df 23 t J 
on all lengths of stroke. 
Made in four sizes, 12/14", 18 20°, 
24/26", and 30/32° stroke, single ar 
double head, and any length of be! 


to meet requirements. 











Other Specialities : 


Planers, Crank Shapers and Slotters., 


We invite your enquiries. 


\ 


Za Uf) Y 
=U. 


<4) WHS > 
YA> 


“ BUTLER” TRAVERSE HEAD SHAPERS. 


eV 


be 
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LIDGERWOOD HOISTS 


The Standard Contractor's Engine: - 


“L!DGERWOOD" Contfactora 
Hoists are made in 10° Stock 
sizes ftom 6 to 60 HP. either for 
steani, compressed air, electric, belt of 
petrol drive. 


Gan be fitted with our patent boom- 
swingitig gear for Operating derricks. 











All steck sizes ean be shipped from 
stock on’day of enquiry. 


= > 


Write for illustrated booklet. 


Standard No. 72 8}in. by 10in. Double Cylinder, Double Friction 
Drum Engine. It will operate 4 tons at 175 ft. per minute on a 
single line. 


LIDGERWOOD LTD, F***isise, New Broad Street. LONDON, EC2 











‘RHODES POWER PRESSES 
INCLINABLE TYPE. MOST MODERN IN THE WORLD. 


IMMEDIATE DELIVERY 


of all sizes (Nos. 14%, 18, 16, @6,.2i, 816). 
Full Specifieation and Priées on request. 


ee 








Eatly Delivery of Double-sided Presses, Punching Presses, Reducitig 
Presses, Drawing Pisses, Guillotine Shears, and -all- classes of 
Sheet Metal Working Machinery. 


“RHODES” HIGH-SPEED SHEARS 


to Gut 3 feet and 4 feet widé by AA: thiék, i “Steer: 


OTHER NEW MACHINES IN STOOK, SUBJECT TO BEING UNGOLD: 


No. 110 Cirélé anew Mashing | ¥. éut Up t6 -G6iA. dia; Fh. mild steel, 


both ingidé 
Set of Smoothing og lectrieat Efigineérs ; Rolls 36in. tong 6in. diam. 


J. RHODES & SONS, To, sis 


GROVE IRONWORKS, ere YORKS. 
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FIELDING ENGINES 


S U CTI 0 N a | a 3 Se - : : : : : FE be U D E 
E ies: be r, a : SS = Ro: oa 3 y ’ 


THOUSANDS py 
WORKING. KNOW 


KNOWN. 
GRADUATED Re ? ee — -4LB. PER B.P.H. HOUR 

















GOVERNING 
STEADIER ora 
RUNNING 25 TO 160 B.H.P. 





Catalogue Free. 
Send cost and size ot your 
present engine; we will tell 

you saving possible. 


15 B.H.P. TO 
400 B.H.P. 





ee 
€ bh 


400 B.H.P. Maximum FIELDING Suction GAS ENGINE 
working with Gas from WOOD WASTE. 


Direct connected to Dynamo for Power Distribution. 


FIELDING & PLATT. D cioucesrer, 


THE WITKOWITZ MINES, STEEL AND 
IRONWORKS CORPORATION 


CZECHO-SLOVAKIA ‘ALLIED REPUBLIC). 


FOUNDED 1829. OVER 35,000 EMPLOYEES. 











SPECIALISING IN 


STEEL 
CASTINGS 


FORGINGS 


UP TO 100 TONS IN WEIGHT TO ANY 
REQUIRED SPECIFICATION OR TEST. 


Represented by :— 


O. F. STEINER, 


64, VICTORIA STREET, LONDON, S.W.1. 


Telegrams : es Telephone : 
**Czechowork Sowest London.” Victoria 5881. 
Ke Czechow ork London.” 





Cables : 
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THE DARLINGTON FORGE LTD. 


‘FORGE, DARLINGTON.” DARLINGTON, ENGLAND. No.” 2610. 


STEEL & IRON 
FORGINGS, 
STEEL 
CASTINGS, 


up to any size or weight. 








THROW MILL ENGINE CRANKSHAFT. 
23° dia. x 31’ 6” long. Finished weight 40 tons. 


‘ REPAIR WORK A SPECIALITY. - 

















YOU CAN DEPEND 
ON THE QUALITY 


Under the most severe con- 
ditions of service. 





Our whole aim is to sell you 
not more Leather Belting but 
—the right Belting for your 
particular requirements. 


Our reputation for Leather 
Belting of surpassing excellence 
is world-wide and unique. 





LEATHER BELTING 





To maintain that reputation 
unimpaired is our constant aim. 


gives you Service. 


Write us your requirements. 


cay 4 Ad . . . 
Columbia” for Main or Heavy Driving. 
. Telephones Telegrams “ ” p ctri 
LON DON—5, Lloyd's Avenue, E.C. Avenue 1481. Mekaniska, Fen, London Orange Tan for El ical or Fast 
MANCHESTER—4%, Blackfriars Road. Central 2007. Tullis, Manchester Running. 
BIRMINGHAM—17, Cannon Street. Central $87. Tullis, Birmingham 
LEEDS—10, Aire Street. Central 26095. Tullis, Leeds 
NOTTINGHAM—105, Sherwood Street Nottingham 1858. Olive, Nottingham J S 
BRISTOL—39, Broad Street. Bristol 5435. Tullis, Bristol OHN TULLIS & ON LTD., 
ELF AST—3 8a, Queen Street. Central 4292. Tullibody, Belfast —— BELTING SPECIALISTS, - 
DUBLIN—6, Westland Row. Dublin 975. Tullis, Dublin ¢ 
JOHAN NESBURG—16-18, Central House. J’bure 5903. Chonata, J’burg St. ANN Ss Works, GLASGOW. 
Telephone : 
Briperrox 1206, 6, 7, 8(Private Branch Exchange). 


Telegrams: 
*‘TuLus, GLaseow.” 
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CRAVEN BROTHERS mancnestem LTD, 


Cmaven, REDDION VAUXHALL WORKS, 
REP YlisxwmR, STOoOCH PFProR. 


Contraocters to the War Office, Admiraity, Colonial and indian Governments. Established 1853. 


ii yttes LOCOMOTIVE wnte LATHE 























ELECTRICAL DRIVEN DOUBLE RAILWAY 
WHEEL LATHE with 8ft. 2in. dia. FACEPLATES. 


HEAD, WRIGHTSON « COMPANY LIMITED. 


High Class Electric Furnace Steel Castings. 




















ON LLOYD'S LIST. 


TEESDALE IRON WORKS, . — FORGE WORKS, 


“ TEESDALE, 


THORNABY-ON-TEES. STOOKTOMON-TEES.” STOOKTON-ON-TEES. 
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Specialists 
in the construction of 
High Grade Material 
for 


Light Railways. 








Four Wheel Sugar Cane Wagon Locomotive Designed for Special Purposes 


ILMARNOC 


ENGINEERING COMPANY LTD. 
10, COLEMAN ST., LONDON, E.C. 2. 











LONDON WALL 728 KI LM A RNOC K, NB. KILBRINGOK. AVE 


LONDON 





Steam & Electric 





Locomotives. 

Tipping Wagons, 

Turntables, 
oo — Points & Crossings, aod 
15-25 Ton Four-Wheeled Battery Loco. etc. etc. 250 H.P. Single Reduction Winder. 














Tne Mancnester DONKEY on WALL Pump Fe D EARN & (>. Le 


7 | ANCHESTER.S.E. 
i T H i | : POWER Pump 
iY Horizontal Treble Ram. 
Single Acting Double Acting 


w PUMP 
Telephone | 
N°2289.Central 
Telegrams 
“PUMPS” Mancnester. 


Vertical- Treble Ram. Single Ram Double Ram 











PEARNS CAMERON TYPE Pump 














London: 49, Queen Victoria St., E.C. Glasgow: P. & W. Maclellan, Ltd., 129, Trongate. Neweastle-on-Tyne; Lindsay & Ward, 90, Pilgrim S& 


CATALOGUES SHOWING VARIOUS TLASSES OF PUMPS MANUFACTURED BY US CAN BE HAD ON APPLICATION, 
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LAURENCE, SCOTT & CO., LTD., 


—— NORWICH. 
— he 1362 & 1363. Established 1883. 





















~S Ament * 


Standard Crane Motor with Magnetic Brake. 


NEW PRICE LISTS 


free on application. 





Standard Crane Motor. Standard Enclosed-ventilated Motor. 











Sound MAcHINE TOOL INVESTMENT | 
means ECONOMICAL 
OuTPuT 












TO OBTAIN THISyou MUST HAVE THESE ESSENTIAL 
FEATURES, NAMELY :— 
1. FIRST CLASS WORKMANSHIP. 
2. BEST MATERIAL. 

3. CORRECT DESICN. 

4. ACCURACY. 


“ nen” 


C. -REDMAN & SONS, Lito, Rogen *. A SPECIALISTS, DUNKIRK, HALIFAX. 


id Cables: PLANERS, HALIFAX. Telepho if : LIEBERS (5 Lerrer); A.B.C. (6rm Enrrroy) ; dikoben INTERNATIONAL. 
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For many years we have Specialised in the Manufacture of 


CAPSTAN AND TURRET LATHES 


and during this time we have developed a line of Small Tools which 
are applicable to almost any Turret Lathe in existence. 


These Toolholders are made in large quantities and are carried in stock. 


It is possible that the production from your present plant could be con- 
siderably increased by some of the tools we have in stock,and we shall 
be pleased for one of our technical representatives to visit you by appoint- 


ment to advise you on Lathe Equipment. 

Even if our Standard Tools will not help you, we have a Large Special Tool 
Department where we design equipment to suit components which can- 
not be economically produced by Standard Tools. Our Estimating Depart- 
ment will be pleased to examine your work and give you advice Free of 





all obligation. 
Catalogues sent on Request. 


H. W.WARD & CO., LTD., 


DALE ROAD, 
SELLY OAK, 


BIRMINGHAM. 


























TURBINE GEARS, L™- 
sa. HYDE, CHESHIRE, 


MACHINE GUT 
D.H. GEARS. 


EFFICIENCY 


38, / 


AGENTS: 


WM. G. TRAQUAIR, A.M.1.M.E., Glasgow. 
R. FAUSET GILLESPIE & CO., Edinburgh. 
J. R. STRAKER WILSON, Newcastle-on-Tyne. 


16002500 H.P., Ratio 2} to |, W. M. LYDALL, Huddersfield. 
MAIN ROLLING MILL DRIVE. F. SAUNDERS, LTD., Sydney, N.S.W., Australia 


SEND US YOUR GEAR PROBLEMS. 
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“ ROBINSON” 


OVERHEAD ELECTRIC CRANES 


(SINGLE, TWO & THREE MOTOR TYPES) 


Dec. 30, 1981 












































TYPE 9 SINGLE GIRDER (3 Motor) CRANE. 






Electric Monorail Hoists, Transporters, 


Pulley Blocks, Electric Winches. Ete. 






Enquiries to— 


W. ROBINSON & CO., 535, Summer Row, BIRMINGHAM 


Telephone: Works : Telegrams: 
Central 2442. Wiggin Street, Birmingham. ‘Frequency, Birmingham.” 















CYLINDER (STATIONARY) 


jer Clearance 
¥, Co var poled by . 
Se es sAdjustm 













mais 






ENSURES HIGH EFFICIENCY 
BY REDUCING TIP LEAKAGES 
TO A MINIMUM. 
ENTIRELY DISPENSES WITH 
ALL FINE RADIAL CLEARANCES 


ENSURES COMPLETE MECHANICAL RELIABILITY 
UNDER ALL STEAM CONDITIONS. 


AACR AWM 019i ; s i H RO 


C. A. PARSONS & CO. LTD. 





HEATON WORKS, NEWCASTLE-ON-TYNE. 56 VICTORIA STREET, S.W.1. 


Whi AAA AMA 








ial 
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From Factory to Furnace 


Collects the Sawdust and Shavings 
from your woodworking machines 
and conveys them straight to the 
Boilerhouse. 














From Waste to Profit: 


Sawdust and Shavings burnt under the 
Boilers— Reduce the Coal Bill. 





Used in a Producer Gas Plant they 
Drive the Factory. 


Used in a “Sirocco” Air Heater they 
Heat your shops. 





























DAVIDSON & 60, LTD. ENGINEERING WORKS _ BELFAST. sa 


Oo 














HOT ACIDS, SLURRY 


TRADE WASTE 


is Automatically lifted by means of 


ADAMS" 
EJECTORS, 








OPERATION CAN BE ARRANGED 
FROM EXISTING POWER PLANT 
thus reducing cost of working 
to a minimum. 


Enginecring Firm writes :— 

“With reference to the four Adams’ Sewage ag 

state that we are pleased with them in every way. 
d them simple, fee ag quick and reliable, 

they have given every satisfaction 


ADAMS HYDRAULICS L1tp. Eneineers, YORK, 


And ADAMS HOUSE, OLD QUEEN STREET, WESTMINSTER. 
TEL Emins- romiart i aren’ Lontos 
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ISLES Lo, STANNINGLEY, LEEDS. 









CRANES 


of all types. 





ELECTRIC 3 


GRAB CRANES || 


A SPECIALITY. 


Head Office: GRANE WORKS, : 
STANNINCLEY. 


‘Phone: 45. Tels.: “ Istzs.” 














Branches: 


LONDON OFFICE :—58, Victoria Street, S.W.1 
"Phone: Victoria 6560. Tels., Innocence. 


CARDIFF OFFICE :—s50, Charles Street. 
"Phone: 2808. Tels., Innocence. 


SOUTHAMPTON OFFICE:— 71, High Street. 
"Phone: 172. Tels., Innocence 














USE FUEL OIL...% 


It is Cheaper and Better than Coal. 


THE SCARAB OIL - BURNING SYSTEM 


Can be Fitted to Stationary Boilers of all Types, Loco- 
motives, Steam Road Wagons, Industrial Furnaces, &c. 


INSTALLED QUICKLY AND EASILY. 
NO STRUCTURAL ALTERATIONS REQUIRED. 


SIMPLE ——— EFFICIENT ~ ECONOMICAL. 
THE SCARAB OIL BURNING CO., LTD., 28, Charles St., Haymarket, LONDON, S.W.1 




















Specialities: 


WATER SOFTENERS. 


Greasy Water Purifiers. 


FEED WATER HEATERS. 


Types: Berryman and Straight Tube 


HEATER DETARTARISERS. 


Grease Separators. 


O7:\ MO) sil tla ate) FOR ALL PURPOSES. 


Sand Filters, &c 


TIPTON, 





"ENGINEERING Co. L™ 
Se ind for Catalogue. 
On -aen ‘N a Cn eed 


: r , ' 
satel St 4 IV a { [ c J 


to 14 cele 


Ba- STRUCTURAL WORK. - 


Rivette ripes ana Tan KS. 


- COLLIERY PLANT. - 


im l-t- (of -4-t- tm fae 7-0 -4-1- SE @-1 ole 


ELEVATORS & CONVEYORS 


Detach aching Hoc Hooks. 


| STAFFS AND 


57, ISH eee, LONDON. 































Dec. 30, 1921 THE ENGINEER Ix xi 


——— 
=—— 














a 








Sole Patentees .™. 
and Manufacturers 


oan] || BELDAM 


TO 

















i 


A CONTRAOTORS 


4 O TO 














PRINCIPAL PACKING & RUBBER CO. 4 WAR OFFICE, 
STEAMSHIP - Est. 1876. iQ ADMIRALTY 
COMPANIES 29, Gracechurch St., &. 








——— -—— 














u LONDON. E.C.3,. || QNE INCH [SQUARES FOR] WQUICK | [yCUTTING 4 F JOINTS 





BRENTFORD, SPEER 














Gra — Dae lot. Led, Londo 
Code I 
Ay onus in00n 1982, ABC, Sth& 6th Ea 
STOCKS at J | N 
AVONMUUTH, CARDIFF, ~ 
| LIVERPOOL, LEITH, rOR 
MIDDLESBROUGH, _ yeti A 
wae | S 
SUN 
~vainienenernees || STEAM, WAT ie & ACIDS: 








SQUARES FOR Ne CUTTING | OF JOINTS eniteo NA ONE INCH SQUARES. 


CHARLES ROSS, L= 


WEIGHING MACHINE DEPT., AIZLEWOOD ROAD vor | 


SHEFFIELD. 


WEIGHBRIDGES OR PLATFORM © 4% 
WEIGHING MACHINES FOR ALL | 
TRADES AND USES. 

ANY SIZE OR CAPACITY. 



















































illustration shows 3-Ton Tram Weighbridge, 
suitable for Small Trucks. 





YOUR ENQUIRIES ARE INVITED. 2% 


a =. 
EST. 1865. ‘PHONE: SHARROW 423. mii 


aie, 


























‘WEIGHERIDGES. 
an ate oe ear 
" n_ TEs 
WEIGHBRIDGES MAKERS 
FOR 
MOTOR WAGON a 
ie ALL TYPES 
RAILWAY TRAFFIC. ” 
| WEIGHING 
ANY LENGTH APPARATUS 


& CAPACITY. 


P = yea 
Siar thes ay) os eae abate 
‘ BiGaF pe atny 
zx t= oe AZ >> 
a ¢ - eine . z 
- 


: Ty 
S oie ~~ ate 
» S 


wee 


ASHWORTH, SON & oe Ltd. a Iron Works, DEWSBURY, England. 


London Office ti, QUEEN VICTORIA STREET, E.C 
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eo... IRON PIPE FrDrinGs. 


PI rte ae oP Pad 


ONCE USED, ALWAYS USED. 


Pio 


Genuine worm we Genuime Walworth Diestockas. 
3 sizes, for $ to 5 inch pipe. Over One M Caen tot inch iron and conduit pipes. (Annual Sale—Over 250,000.) 


naacéeeienaatinen pa ON APPLICATION. 


=x. MUN ZAIN G, KuimMitrep Pert. £.) 
Head Office: 90/96, UNION STREET, SOUTHWARK, LONDON, SE. 1. 


at 209, BERKELEY STREET. GLASGOW. 


= — oo ———_—_—— 



































ESTABLISHED |I793. 


NEWTON. CHAMBERS & COLTD 


im fs (e)-1\ (oil | 4 4 oa 1-10) hY\10) -1 4-0. a OX) i) a 1] ok 
Near SHEFFIELD. 


TANKS 


In OF-Voy mn 1-20) tO) - ats h b= 
(©) ay -\ is mt) 4 ee 10) >See me >) 0-0 0) 5) 8 
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CASTINGS 


uP TO 20 TONS. 
ALSO MFRS. OF 


IRON & STEEL BARS, 


Rounds, Squares, Flats, Tees, 
Angies, Various Sections 


BOLTS & NUTS, &. 
IRON FENCING & GATES, &. 


Catalog: ues Free. 


BAYLISS’S 


CHILLED 


ROLLS 


GIVE THE BEST 
SURFACE TO SHEETS. 


Bavuss, = & BAYLISS, LTD., 


sompoy OIL=GAS 557s 


SMOKELESS — NO CHIMNEYS. 


Highest ‘1 emperatures—Lowest Initial and Working Costs. 


For Forging, Welding, Stamping, Billet Heating, Bolt Making, Rivet Making, Long 
Bar and Plate Heating, Boiler Heating, Brass and all Non-ferrous Metal Melting, 
Every Heating Requirement. 


BURDONS (K) LT ie 9 Worn Bellshill. Nr. GLASGOW. 


TTT TE Tee 





ON STREET. 


srOLVERSAAETON & LONDON, E.C.4 


















OO OT si 





















WTAE SOMA! OR AAR 





A QUILL MG. "CDOT Ca 
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Torlercens: 
aa D. ont 2&e 
DALZELL STEEL & IRON WORKS, MOTHERWELL. 
CLYDEBRIDGE WORKS, CAMBUSLANG. a 
© 


GLENGARNOCK WORKS, GLENGARNOCK. 
= RK. HEAD OFFICE: 195, WEST GEORGE STREET, GLASGOW. 
non Gate. TES. : 
(ne) RAILS. JOISTS AE 


FOUNDRY) IN SOFT, MILD, MEDIUM, HIGH TENSILE, H.H. Alto. NICKEL 
Ye (enn) NICKEL AND ALLOY STEEL. Sreev 


Makers or Highest Quality Scotch Foundry Pig Iron, “Dalzell” Brand. ___, NICKet STEEL BRAND 




















co. PLPES 


SPECIALISTS IN CRANKSHAFT PRODUCTION. 


Send us your enquiries for ali Types and Sizes. 
ALSO GENERAL FORGINGS AND REPETITION WORK. 
































MITCHELL, SHACKLETON & co, LTD, sa: ses nests, otagrames Valen, Patio 


VULCAN — PATRICROFT. 


|) STEEL CASTINGS uw w 6 TONS, exc 


To any reasonable specification. 


aso MALLEABLE IRON CASTINGS. 


THE PARKER FOUNDRY C°. L°. DERBY. 
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Syeseessseessee see seeee SPOPSPES OP ESS POPE SSSOOF ESS POSSESS OOH 
33 

3 

oe . + . 

i Cultivating Machinery. 

3: Cable Systems, Tractors, Motor Ploughs. 

ee 

eo — 

oe 

ee 

3 Road Tricppbit! Machinery. 
33 Traction Engines, Road Locos, Wagons. | 
we P 
33 : 
33 Road Making Machinery. 
ee 
33 Steam Rollers, Scarifiers, Sprayers. 
$3 
3 Light Railway Machinery. 
3 Plant, Locomotives, Rolling Stock. 
oe ‘ 
33 } 
33 | 
# JOHN FOWLER & CO. ceens) Lto. : 
# STEAM PLOUGH Works, | 
> . 
33 
33 LEEDS } 
33 z 
$$ London Office: 113, CANNON STREET, E.6.4. 
3s Telegraphic i] “FOWLER, LEEDS.” : 
$3 Addresses‘) “STEAMPLOW, CANNON, LONDON.” 33 
33 Be Be 
33 Branches and Agencies in every part of the World. 
[fe BQ ar 









IMPROVED TYPE 
GAS ENGINE STARTING 
COMPRESSORS. 







THE ILLUSTRATION SHOWS OUR LATEST TYPE OF 
GAS AND OIL ENGINE STARTING COMPRESSOR, ARRANGED 
FOR BOTH HAND AND BELT DRIVING, FOR PRESSURES UP 


TO 250 LBS. PER SQ. INCH. 


TELEPHONE: 324 IPSWICH. 














“A” FOR LEAFLET No. 89 





WRITE TO DEPT. 
GIVING FULL PARTICULARS OF THIS 
MACHINE, 















REAVELL 
& C2 L@ eo 
IPSWICH. ~““* 


TELEGRAMS: REAVELL, IPSWICH. 
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IF YOU NEED 
A PUMP— 


This booklet will a 
ably assist wo on in making th 
right selection 
Contains a fund of interesting 
and valuable information on 
centrifugal pumps of every 
description from a small pump 
with jin. openings and a 
capacity of 10 gallons per 
mmute to a 60in. pump with a capacity of 
100,000 gallons per minute. 

Also has descriptions of recent developments 
in the deep-well turbine centrifugal pump. 
A large number of styles of centrifugal 
pumps are illustrated and described, including pumps for water- 
works, irrigation, drainage; mine, fire-protection, quarry, dredge, 
hydraulic- -giant, caisson, foundation, sump, trench, bilge, boiler- 
feed, condensing, street-flushing, and general purpose pumping. 
There are also a lot of highly informative tables, charts, &c., which 
will be found of great practical value both to the engineer and the 
prospective purchaser. Ask for Catalogue 149. It will be sent, 
post paid, to any address without charge or obligation. 


THE AMERICAN WELL WORKS, 
AURORA, ILE. 
Office: 95, Liberty Street, New York. 
Office: First National Bank Building. 


MEHR. 


HOO Am 
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Telephone— 
No. 615 CENTRAL, Manchester. 
Nos. 9770—9771 VICTORIA, London. 
“BRAKE,” MANCHESTER. CODES: A.B.C. 


Telegrams— 
“ EXCLUDING,” Vie. London. 
CABLE ADDRESS: 


GRESHAM’S PATENT 


INJECTORS 


Hot Water Injectors for dealing with water up to 140 
deg. with 180 lb. pressure. 





Largest and Oldest Makers of Injectors in the Kingdom. 
Every Class of Injector Made. 


GRESHAM & GRAVEN LTD. 


HEAD OFFICE AND WORKS: 


ORDSALL LANE, SALFORD, MANCHESTER. 


London Office: 


40, WOOD STREET, WESTMINSTER, 8.W.1. 
WEST REGENT STREET 

18, BIGG MARKET. 
BRIDGE STREET 





GLASGOW OFFICE: WM. LESTER & SONS, Il, 
NEWCASTLE-ON-TYNE OFFICE: FRED CRIPWELL. 
BELFAST OFFICE: R. PATTERSON & SONS, 13 & 15, 


OVERSEAS AGENTS: 


FRANCE, BELGIUM, SPAIN AND PORTUGAL: 

Walter Strapp, 15, Rue de Madrid, Paris. 
HOLLAND: Th. H. M. De Grijs, 311, Rijswijkscheweg, The Hague. 
ITALY: Giovanni Checchetti, Piazza Sicilia, 1, Milan. 
AUSTRALIA: Adams & Co., 521-523, Collins Street, Melbourne. 
INDIA: a Ltd.; 204, Hornby Road, Bombay. Madras: 9, Popham’s Broadway. 

6, Waterloo Street, Calcutta. Lahore 9, Egerton Road. 
SOUTH AMERICA: ‘beens. Thornton & Co., 465, Calle Defensa, Buenos Ayres. 
POLAND, ROUMANIA AND THE NEW STATES : 
British Engineers & Traders Syndicate Ltd., Australia House, Strand, London, W.C 

12-14, Greenmarket Square, Cape Town. 
362, Smith Street, Durban. 
Do. Ginsberg Chambers, Johannesburg. 





SOUTH AFRICA: Jenkins & Co., 
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Drawing Papers. 
Tracing Papers. 
Tracing Cloths. 

Mounted Papers. 


PROMPT DELIVERY 


Drawing Office 
Materials. 


Ferro Prussiate Papers. 
B.W. (Ferro Gallic) Papers. 
Pencils, Rubbers, etc. 


FOR 


ENGINEERS, 
CONTRACTORS, 
SHIPBUILDERS. 


} 
; 
} 
] 
! 
, 
, 
, 
j 
, 
, 
j 
j 
Our depots in the great Engineering and Shipbuilding districts 
, 
, 
j 
, 
j 
, 
, 
j 
, 
, 
, 
i 
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constitute distributing centres which facilitate delivery in all 
parts of the country. 


We hold at Reddish, S:ockport, the largest stock of Drawing 
Materials in the United Kingdom. 


— 


J. HALDEN & CO.,, Ltd, 


8, Albert Square, Manchester. 








London - 15 and 17, Broadway, Westminster, 5.W. 
Newcastle-on-Tyne 6, Grainger Street. 

Birmingham - 27, Upper Priory. 

3 Glasgow . 17, Cadogan Street. 

‘ Leeds Gascoigne Street, Boar Lane. 
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.Factory:—REDDISH, STOCKPORT. 
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For Superheated 
Steam Fittings 


use 



















Superior to steels and bronzes 
in retaining strength at high 
temperatures. 


Monel Metal Valves and Seats 
fitted four years ago and sub- 
jected to 750° F. superheated 
steam are still in good condition. 


ATHCART 
GLASGOW 


G. & J. WEIR, Ld. 2es% 























IRON AND STEEL WORKS PLANT. 


METAL MIXERS, BLOWING ENGINES, ETC. 





rhe 


ROLLING MILL ENGINES UP TO 25,000 H.P. 
MANUFACTURED AT THE MIDDLESBROUGH works oF 


RICHARDSONS, WESTGARTH & Co., Ltd., 








HARTLEPOOL, MIDDLESBROUGH, AND SUNDERLAND. 













Talbot-Stead 
Tube Co. Ltd. 


BIRCHILLS, WALSALL. 


rs Telegrams: “ Talbot Walsall.’ 
f Telephones: 276 &'277. 


SOLID DRAWN STEEL TUBES 
BRIGHT DRAWN STEEL BARS 


PROMPT DELIVERY. HIGHEST POSSIBLE QUALITY 
Chemical and- Physical Laboratory Control. 
















Kheér= 4/44 ste al 


WITH WHICH ARE AMALGAMATED 


THE DISSOLVED ACETYLENE CO., LTD., & IMPERIAL LIGHT, LTD., 


WELDING, METAL CUTTING 


AND 


LIGHTING EXPERTS. 


DISSOLVED ACETYLENE 
LOANED CYLINDERS 


Supplied to the Trade from the Company's Compressing 
Stations in all parts of the country and in the London 
District by the A.-L. Motor Service. 


Head Office: 106, Victoria Street, S.W. 1. 


Telephone: Vict. 4155. Telegrams: Aceterator, Sowest, London. 





















OFFICE @& FACTORIES: 


LONDON, BELFAST, CARDIFF, GLASGOW, HULL, 
LIVERPOOL, NEWCASTLE, MELBOURNE (Vic.), 
SYDNEY (N.S.W.), and NEW YORK. 
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- PETTER 


OIL ENGINES 


ENGINES in 24, 5 and 8 B.H.P. Stationary, Por 

able and Semi-Portable to work on Parafhn, Petrol, 
Alcohol, Benzol or Town Gas, for driving Circular Saws, 
Pumps, Dynamos, Stone Crushers, Electric Light Plants 
Well Sinkers, Lathes, Drilling Machines and all kinds of 
Engineering and Factory + “ong 





SIMPLEST 
- SAFEST - 
- MOST =- 
RELIABLE 
ECONOMICAL 
& DURABLE 
IN 
THE WORLD 
CUONEOMAEDUOUODUULOGOONOGOUONOSOOONOONNS 


Stationary and Portable Oil Engines. 
Petter-Light (Electric) Plants. 
Centrifugal and Plunger Pumping Plants. 
Combined Engines and Air Compressors. 
Ships’ Winches and Hoisting Machinery. 
Marine Oil Engines and Auxiliary Plants. 


Machinery Merchants wanted as Agents in 
unrepresented territory throughout the world. 
Write for Catalogue 561 E and full particulars. 


PETTERS LIMITED, Westland Works, Yeovil, England. 
Or call at one of our Branch Offices 
LONDON: 75B, Queen Victoria Street, E.C. 4. 
BRISTOL: 140, Victoria Street. 
GLASGOW : 163, Hope Street. 
DUSEIN : = Lower Sackville Street. 
Also in siz up + ) B.H.P. Stationary ad Mar. for working on Crude Oil. 
W rite for new 0 S0-paye Catalo, gue to vi ker Pe tters, Lud. Ipswich. 































STEEL STRUCTURES 


ROOFS, BRIDGES, TANKS. 
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CLYDE STRUCTURAL IRON Go, Lo. 


CLYDESIDE IRON WORKS, 
CORRUGATED, GLASGOW. SCOTSTOUN, 











eee: GLASGOW. 








——. a 
Sore PROPRIETORS - 


2 NIGGERINO LTP,o 





B02 & 302" Royal Liver Bui 
> LIVERPOOL~- I 


THE SUPREME PROTECTIVE COATING 


for All Descriptions of Iron and Steel Structural Work. 


For Girder Work, Bridges, Roofs, Ships’ Bunkers, Holds, 
Decks and Boiler Spaces, etc. 


Dries quickly with a Brilliant “Black Glossy Moisture-proo: 
Surface. 








Great Covering Capacity. 
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FEED: PUMPS 


FOR BOILERS AND GENERAL 
-PURPOSES. 


















CAPACITY : 
55 Gallons per. Minute. 
26 - as " 
13 = = ” 

+ ean - ” 








ALSO STEAM, ELECTRIC AND BELT 
DRIVEN 


AIR COMPRESSORS 


FOR ALL PURPOSES. 


THE ‘BRITISH AIR BRAKE CO., L™ 


64, VICTORIA STREET, 
WESTMINSTER, .S.W. 1. 


Telegrams 
TRIPV ALBRA, 
SOUWEST, LONDON 



















WORKS: 
SLOUGH. 


] eleph ie 











VICTORIA 4739, 



















HEATING. 
VENTILATING. 
DRYING. 


SECTIONAL STEAM HEATERS 


FOR ALL PURPOSES, 
In 16 Standard Sizes. 
















COMPLETE INSTALLATIONS 
FOR 


WORKS HEATING 

















FAN SYSTEM. 
UNIT HEATERS. 
HOT WATER. 
STEAM. 

SLOW COMBUSTION 
STOVES. 
























Sectional Catalogues on 
Aoplication. 


MUSGRAVE & Co.,Ltd. 



















ENGINEERS, 
BELFAST. Telegrams: CENTIGRAD. 
MANCHESTER: 42, Deansgate CENTIGRAD. 
CARDIFF: 24, Queen St. CENTIGRAD. 






LONDON: Sardinia House, Kingsway ., 
GLASGOW : 11, Bothwell Street 


Codes 5th Edition 


MusGrave, HoLporn. 






CENTIGRAD. 























Ligpers; A.B.C., ; Exouvexemne TeLecrarn, 2nd Edition 
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(© BRITISH MANNESMANN AY 


TUBE Co TD. © | j 
eR AD 'SAUSBI yar rsa oS | 


HERRERA Y ARABI ay 























MANUFACTURERS OF 
FLEXIBLE anp SPECIALLY FLEXIBLE 
WIRE ROPES FOR ALL PURPOSES. 









LARGE STOCKS HELD FOR IMMEDIATE DELIVERY. 












We invite inquiries on all questions concerning WIRE 


ROPES, and are prepared to place our expert know- 






ledge and advice at the disposal of users. 
















ILLUSTRATED CATALOGUE WILL BE SENT ON REQUEST. 





ALLAN, WHYTE & Co., Ltd. 


CLYDE PATENT WIRE ROPE WORKS, 
RUTHERGLEN, GLASGOW. 
Telegrams & Cables 


Telephones : 
“ROPERY, RUTHERGLEN.” 5165 CENTRAL. 


2673 BRIDGETON. 


London Office - 1, EAST INDIA AVENUE, E.C. 3. 


TELEGRAMS: ALWHYTROP, STOCK, LONDON. 
TELEPHONE: 8809 CITY. 


























CONTRACTORS TO ADMIRALTY, WAR OFFICE, COLONIAL and FOREIGN GOVERNMENTS. 
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Railway Rolling Stock. 


GOODS WAGONS. 
PULLMAN CARS. 
PASSENGER COACHES. 





Drop Stampings and 
Steel Forgings. 


Steel Castings. 





CLAYTON WAGONS, LTD. 


Associated with CLAYTON & SHUTTLEWORTH, Ltd., 


ABBEY WORKS, 
LINCOLN - - - #- + ENGLAND 























"Grams: “* Abbey, Lincoln." “Phone: Lincole 656 





STEEL SHEETS 


=, ~~. 





C.R..C.A., PATENT FLAT 


GALVANISED 





CORRUGATED é€ PLAIN 


WOLVERHAMPTON 
CORRUGATED IRON G 


ELLESMERE PORT 
Nr. BIRKENHEAD 


TELEGRAMS TELE Puone 
“CORRUGATED ELLESMERE PORT. 32 MLESMERE PORT 


























BOILER TUBES. 


GAS, WATER & STEAM TUBES & FITTINGS. | 


MAIN STEAM PIPE INSTALLATIONS. 
DESIGNED, MANUFACTURED AND ERECTED. 














Sole Licencees in Great Britain for the Manufacture of “ Armco 
Rust and Corrosion Resisting Iron Tubes. 
Write for Descriptive Pamphlet. 


THE SCOTTISH TUBE CO., LTD. 


Head Office: 34, Robertson Street, GLASGOW. 


Branch Offices and Warehouses.—London, Manchester, Leeds, Liverpool, Newcastle-on 
Tyne, Cardiff; Sydney (N.S.W.); Wellington (N.Z.); Johannesburg, Cape Town 
and Durban (S.A.). 


Works.—Glasgow, Coatbridge, Rutherglen, Garnkirk, Govan. 
Telephone—No. 5687 Central (Six lines). Telegraphic Address—Scotubeco, Glasgow 





TLL nnn 











Codes—Al, A BC (4th and 5th Editions), Lieber's, Western Union and Private 


"SYDERANOY” 









Light te Drilling 
and Tapping Machine. 


Prompt 
Delivery. 







A handy machine in any Engineering Shop, for drilling 
up to I}in, in steel at high speed. Spindle, 2}in. 
diameter. Traverses 4ft. by 4ft. Cone or Gear Box 
Drive, and with Box Table (or low base plate) as shown. 


D. & J. TULLIS, Ltd. 


(Machine Tool Makers), 
CLYDEBANKE:H. 


Telephone : 365-6 Clydebank. Telegrams: Tullis, Clydebank 
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STEEL 


STEEL FORGINGS 


FOR MARINE, RAILWAY, MINING AND GENERAL 
ENGINEERING PURPOSES 


STEEL,CASTINGS 


FOR MARINE, RAILWAY, MINING AND GENERAL 
ENGINEERING PURPOSES 


HIGH SPEED TOOL STEELS 


“SPEEDICUT,” “SPEEDICUT EXT RASPECIAL,” 
AND “SPEEDICUT MAXIMUM” 


CARBON TOOL STEEHS. |4_ 


FOR ALL PURPOSES 


1} 


' 


“SPEEDICUT” HIGH SPEED DRILLS, MILLING 
CUTTERS, REAMERS, SLITTING SAWS, &c. 


BEST CAST STEEL FILES 
CARBON AND ALLOY STEELS 


FOR AIRCRAFT, AUTOMOBILE AND ALLIED 
TRADES 


FOR MARINE, RAILWAY AND GENERAL 
ENGINEERING PURPOSES 


PERMANENT MAGNET STEEL 
SPECIAL STEELS 


FOR ALL PURPOSES 


WANNNOTTONLAIDNOOUDOOOOOOOOOOOEOVDALALDOGOIDONEEEOOUUEOOOOOOOOOTOOTEUOUUTOOOONANNASUOUUUDRDOETELUWODOAODEUTHOOVOTDOOOTVOROTUUYTOUOTTUUUUTUUYTYYYIYRLLUUULLYIYY UTTAR 


VN] 


SHEFFIELD. 
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HIGH SPEED ENGINEERS’ SMALL 
TOOLS eT eee 


“DIE-HARD” ALLOY STEEL HACKSAWS : 


STAINLESS AND RUSTLESS STEEL 


THOS. FIRTH & SONS, LTD. 


ei (VON) 10 TONADADAA) 10711101002 AQ) PA 11 Oe | | 


WN AHNE ATM 
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=RUSTLESS IRON 


Carbon contents guaranteed under o-1 °/,. 





THE CONTINUOUS REACTION CO. LTD., 
after a considerable’ amount of intense research 
work} ate ‘now manufacturing and supplying, as a 
new undertaking;; RUSTLESS IRON in slabs, 
ingots, sheets, bars, and strips, suitable for forgings, 
stampings, presswork,-and wire. 


RUSTLESS IRON, AFTER PICKLING, 
POLISHING, OR BOTH, IS NON-TAR- 
NISHABLE, STAINLESS, AND WILL 
NOT CORRODE. 


Enquiriés are<solicited from manufacturers of the 
following and like productions :— 
Art Metal Work. 
Bath-room Fittings. 
Bicycle Parts. 
Builders’ Ironmongery. 
Cooking Utensils. 
Golf Club Heads. 
Motor Car Fittings. 
Railway and Ship Fittings. 
Screws, Bedsteads, Wire, etc. 


further details supplied on request. 





_ THE CONTINUOUS REACTION 


COM PANY, LIMITED. 


( Propré . Nobel Induatriea Lim ted ), 


155, CHURCH ROAD, BATTERSEA, Lone S.W. 11. 


< Battersea NE Teleyre Conreacto, Battsqua 
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Fl We have been manufacturing projectors 
a! for nearly a third of a century and we claim 
Hi therefore to know something about them. 
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Ease of control and accuracy of adjustment 
combined with sound mechanical design 
and the highest quality of workmanship 
are among the outstanding features of 
those we make. 


The illustration shows one of our types 
which embodies some special features 


Ask us to quote. 


- Electrical - — 





¢' » WE MAKE MOTORS FROM 1 TO 700 HP. 





ams: “Holmes, Newgastlo-on-Tyne.” 
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Greenly's 





“ CO..LIMITED 





FLEXIBLE 


STEEL WIRE ROPES 


CRANES, DERRICKS, HAULAGE, 


SUSPENSION-BRIDGES, CABLE-TRAMWAYS, 


ALL ENGINEERING PURPOSES. 


BLOCKS. 
PULLEYS. 
CRAB-WINCHES, 











wor K 8: 


reaistereo orrices 72, MARK LANE, LONDON, E.C. 3. 
LONDON, E.14. 


Phone: AVENUE 2108. Tels.: “BULLIVANTS (FEN) LONDON.” 


MILLWALL, 
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Co 4 Rie ginion,: 





Multijet Ejector Condensers for 
High Vacua. 

Water Cooling Plants. 
Universal Injectors. 
Steamjet Elevators and Silent 
Water Heaters. 


Gasproducer Blowers and all 
Steamjet and Waterjet Apparatus. 

















Gilled Pipes 
Condenser, Awarded and Complete Heating Plants. 
= maeas Spray - Nozzles. 


At Franco-British Exhibition, 1908. 





KORTING BROS. 


27, SHAFTESBURY AVENUE, W.1. 


EDGE 
RUNNER 
GRINDING 
MILLS 


OF ALL KINDS FOR ALL PURPOSES. 

















MOST RELIABLE AND ECONOMICAL 
For GAS, WATER, 
STEAM, AIR AND OIL SERVICE 


“D" BRAND 


Malleable Fi ittings | 


Larde London Stock, 


es 
ea 
it) 





MARKT AND CO. (LONDON) LTD., 
98-100, Clerkenwell Road, London, E. cA 






































“FULLER” 






Cree eT PULVERIZED COAL 
PLAS. EQUIPMENT 
FITTED PERMITS OPERATING 

WITH THIS BOILER 

1 WATER-TUBE WITH 
BOILER HIGH ASH 
HAVING BITUMINOUS COAL 

ig el 150 pin Gar 
HEATING SURFACE. =e 









NO REFRACTORY SMOKE OR SLAG TROUBLE. 
FULLER ENGINEERING COMPANY, 








25, Victoria Street, Westminster, London, S.W. 1. 


Telegrams : “ FULLENGCOY,” PHONE, LONDON Teleplione: VICTORIA S12 





Die Cast Alen = 
Tablets Monogram 
for fixi or other device 
ut allied easily and 
Patterns. cheaply produced. 





Die Cast 


Instruction Plates. 
Numbering & Name 
Plates for Machines 


Cast clearly—Easily fixed. 








White Metal Tablet for fixing to casting patterns. 


J. W. & C. J. PHILLIPS, Ltd.. 23, College Hill, E.C. 4. 











Registered Trade Mark—** BUCYRUS.” 


BUCYRUS 30-B UNIVERSAL SHOVEL. 


The last word in Steam Shovel Construction. 
































Bucket and Suction Dredgers 
of all sizes 


Stern Wheel Steamers, 
Ocean Cable Steamers, 
Gold Dredgers. 







Telegrams : 
** LOBNITZ, Sole Makers 
RENFREW.” of Patent Rockbreaker 
ante for rock excavation under water without explosives. 








ee 


99 
“KOLOK tisccr™ 
Provides for Vibration and Expansion. 


Used Extensively in the Workshop, on Land, under 
the Ground, in the Air, on the Sea, under the Sea. 


The loss of one Nut may cost you hundreds of pounds 


and many valuable lives. Avoid accidents by using 


“KOLOK” POSITIVE LOCK WASHER. 


Positive Lock Washer (o., 














20/24, oe Watt Street, GLASGOW. 


i 














By addition of a few extra parts, this shovel can be used as a Dragline 
Excavator, Clam Shell Excavator, Trench Excavator, Crane or Pile Driver. 
It can be mounted on Caterpillar Traction, Road Wheels, or Railway Wheels. 


BUCYRUS COMPANY, 


IDDESLEIGH HOUSE, CAXTON STREET, WESTMINSTER, S.W.1. 














~ Burckhardt it Engineering Works. 


COMPRESSORS & WACUUM PUMPS. 
Delivery from Stock. 
26, Victoria Street, Westminster, 5.W. 1. Works—Basle, Switzerland. 
See illustrated Advertisement in issue of December 16th. 
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Telegrams : 
Ferrodanks, Phone 
London. 
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CAST IRON SCRAP 


"Phone : 
‘Gerrard 3518 (2 lines), 


We are accepting Low Prices 
and delivering FROM STOCK 


NICKEL STEEL BLOOMS 





~ 1000 tons 17° to 40° diameter. 
ENQUIRE FOR DETAILED STOCK LIST. 





HEAD OFFICE 
MANCHESTER 


MIDLANDS: 

















ESTABLISHED 1849. 





Northern Machine Screws 


COX & DANKS, sescuxcs 
168 REGENT ST., LONDON. 


39-40, Arcade Chambers, St. Mary's Gate. 
(Tel. City 2110). 

R. GREEN, Utd., Cradley Heath. 
(Tel, Cradley 52). 




















REDUCE YOUR 
PAINTING COST 


by installing the Aerograph 
method of painting and ; 
variiishing. ; 









The Aerograph 


distributes the heaviest 


and rapidly than the old brush method 


post free 


Enamels, Paints and Varnish far more evenly 


Catalogue and Information 


REROGRAPH co., LTD., 
Taventars and Pioneer 
Spray Painting Py 
43. Holborn Viaduct, 
LONDON, E.C.1. 
British from the First 


ra od the 
WOOe xx 











BOILER HOUSE 
CONTROL 
APPLIANCES 





Now is the enable fewer men to de 
time to more work and do it better. 
INSTAL 


FUEL SAVED. 


, AUTOMATIC RESULTS IMPROVED. 


such as BOILER FEED REGULATORS, 
DAMPER REGULATORS, 
DRAFT REGULATORS & FEED PUMP GOVERNORS. 


CROSBY VALVE & ENGINEERING CO., LTD. 
_ £9 MAB, Foley St. Great Portiand St, LONDON. W.1. bar 









































The Unequalled 


Preservative. 


It is not ynusus! for one application of 
‘* Bitumastic ” to last for upwards of ten 
years, even on structures situated in dis 
tricts where corrosive influences are 
espécially active. 

Such a long life ensures considerable 
economy, as regards saving of expense, 
both for repairs end repainting. 

Supplied ready for ase in Black, Red, 
Brown, Green or Grey. 

A post card will bring fall particolars. 

Sole Makers: 


Wailes Dove Bitumastic Ltd., 


5, St. Nicholas Bidings, , Newcastle-on-Tyne. 


























THE 







H ARDY | Patent 

Flexible Couplings 
solve numerous engineering 
problems. 








PATENT 


FLEXIBLE 
COUPLINGS 


E. J. Hardy & Co., Ltd., 
Coventry. 


Sole licensees to manufacture in U.S.A. : 
Thermoid Rubber Co., Trenton, New Jersey. 





They transmit power without 
erks or vibration; cannot wear 
loose and are silent in operation. 


\Write for booklet and samples. 















































(LONDON BRANCH). 


Cyclone Collector and Piping. 


We are also Manufacturers of the following :— 
Storage. Welded Cylinders a speciality. 


GALVANIZERS TO THE TRADE. 











Galvanized and Self-colour Rivetted and Welded Tanks and Cisterns for Oil and Watere 
Black and Galvanised C.R.C.A. Sheets. 
Galvanised Corrugated Sheets. Large London Stock kept. 


Prompt Deliveries Guaranteed 


ms tay TOclats * Ltd.) Calaia. 
Gatanite & — 
wn ttt sv BALDWINS Ltd., rma cs POWER WITH PRECISION. LATHES, SHAPERS, 


TOOL AND CUTTER 
GRINDERS, 
MILLING MACHINES, 
SCREWING MACHINES, 
DRILLING MACHINES, 
&c. &c. 

STOCK OR 
EARLY DELIVERY 
Test our service with 

your enquiries, 










TRE 
» CROWTHORN 
“‘3in. LATHE. 
Made with Straight or Gap Bed. 


THE GROWTHORN ENCINEERING CO., LTD., 
High-class Machine Tool Makers and Merchants, 
ASHTON-U.-LYNE, 
ENGLAND. 








PHONE 46! Ashton-u. -Lyne. 
TELE caus **CROWTOOL,”’ Ashton-u.-Lyns. 
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to 4-d.p. 
Accurately Gat by Now Broce 
Very Low Prices. Ask for List" 
SPUR GEARS. 


Standard patterns for all sizes, oval or + 
section arms, to 2in. pitch, face to suit, to 
5ft. diameter. 

MITRES AND BEVELS.. 
To @in. pitch and 24in. dia. Larger sizes 
to order. 


PAPER & RAW HIDE PINIONS. 


CHANGE WHEELS | | 
AND STANDS. | 





SKEW AND WORM GEARS. 


CLEAN CASTINGS. Spur Gear Blanks | 


from any of the above patterns. Balance | 
Wheels made up to suit customer, and | 
Castings only supplied if required. 


General Machine Castings made to Customers 


Patterns. 
Low Prices for Planing, Boring, Turning, 
Screwcutting. 
Send your Enquiries :-— 


Greenwood’s Standard 
Gear Cutting Co., Ltd., 


NEW BOND STREET, HALIFAX. 
Telephone : 1212 Telegrams : “ Gears.” 


HARDINGE COMPANY, 


SPECIALISTS IN 
CRUSHING AND GRINDING 
MACHINERY, 

11, Seuthampton Row, LONDON, W.C.1 


Cable Address Telephone : 
Hardingmil. London. 











Super- High-Speed 
MST DIPULS 


~ BROOK MOTOR 


Alternating Current Only. 





PRICES FURTHER 
REDUCED. 


E. BROOK, L"™- 


EMPRESS WORKS, 


HUDDERSFIELD. 


Telegrams : Telephone : 
“ PHASE.” 1629- 1630. 





35> = 285 23355 33 |: 




























DOXFORD 


OPPOSED PISTON TWO-STROKE 


MARINE OIL ENGINE 


(Patented) 





Perfect Combustion with Crade Oils. 
Solid Injection. 





SHIPBUILDERS. 


WILLIAM DOXFORD & SONS, LTD., 


SUNDERLAND. 


ENGINEERS. 


Tel. Nos. 
412, 413, 414, I4L 


















































JENKINS 
"96 Sheeting 


FOR JOINTS WHICH 
MUST BE PERMANENT. 


6, Gt. Queen St. W.C. 2. 


CASTINGS 


FOR ENGINEERS 
UP TO 12 TONS. | 


GEORGE JONES, Limited, | 


Lionel Street, Birmingham. 














KENYONS’ Patent Inter-stranded 


COTTON DRIVING ROPES| 


Lecture on the “* Tra 


of Power by Ropes,” 
Po st Free. 


WILLIAM KENYON ’&™SONS,* "LIMITED, | 














CHAPEL FIELD WORKS, | 
DUKINFIELD,’ near Manchester. 


Tel. 494 (Ashtor 


THE CLEVELAND BRIDGE & ENGINEERING CO., LD., 


Constructional Engineers and Bridge Builders. 


Crane Gantry Girders. 
Dock Gates. 
Engineering Workshops. 
Foundry and Mill 
Buildings. 
Harbour Sheds. 
Landing Stages. 
Piers and Pontoons. 


Power and Pumping 
Stations. 


SPECIALISTS IN DEEP 
FOUNDATION WORK. 





Head Office & Works: 


DARLINGTON. 
Ounymano, Dansinoron N nines 


London Office: 
123, Pall Mall, S.W. 1. 
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| Baldwin Mikado Type Locomotives 


for Operation on the Argentine State Railways 











The first Mikado type (2-8-2) locomotives were built in 1897 for the Nippon Railway 
of Japan by the Baldwin Locomotive Works. Due to their efficient and economical 
operation, this type is being adopted on a great number of railways for heavy goods service. 


Notwithstanding the difficulties encountered in the securing 
of the necessary raw materials due to the railroad strike in 
the United States, requiring much of the material and 
specialties to be delivered to us by motor trucks, the first 

tive was completed on July 3. The twenty-fifth 


The increased freight traffic on the Argentine State 
Railways necessitated speed in the building and shipment 
of new motive power to meet transportation demands. 
On February 14, 1920, an order for the building of twenty- 
five Mikado type locomotives was given to the Baldwin 
Locomotive works. The working drawings, embodying locomotive was finished September 15. Shipment was 
the Metric System throughout, were completed April 17, made C.1L.F. Santa Fe, direct from our own docks at 
1920. Eddystone. 


LONDON : BUENOS AIRES: 
R. P. C. Sanderson, W. R. Lee, 
34, Victoria Street, S.W. 1. Paseo Colon 185. 


THE BALDWIN LOCOMOTIVE WORKS, 
PHILADELPHIA, U.S.A. Cable Address : “Baldwin, Philadelphia.” 

















| Wrought 


lron 


Tilleys 


A Soke 


Rat iiias 


























JOHN STIRK & SONS, 


LIMITED, 
HALIFAX. 


Sole Foreign and Colonial Agents — 
ALFRED HERBERT, Ltd. 











(Est. 1866) 














THREE LINES. 
PLANERS 
HILOPLANES 
BORING MILLS. 




















The “ HILOPLANE” 


STANDS FOR 
HIGHEST sas 
LOWEST susasa™ 
UTMOST ‘a 























































7 DOUGLAS, 
41 LAWSONG 


BIRSTALL, 
N® LEEDS 


TELEPHONE /35 BATLES 
TELEGRAMS PULLEYS BIRSTALL 














EAST FERRY ROAD 
ENCINEERING WORKS CO., LTD., 
MILLWALL, LONDON, E., 
_ Hydraulic & General Engineers & lronfounders 


See our illustrated advert. in last and next week's issues. 
| Telegrams Hydrostatic, London. 











THE 
BAKER 






Oi SEPARATOR 





Senn FoR CATALOGUE. 


DePTC. Baxers(Legos) = 
HuNSLeT. Leevs. 

















‘Easton & Anderson 


The Pulsometer a. Company, Ltd.. 
Pumping 
| Machinery 


for Sewage and Water Works. 


11, Tothill Street, LONDON, S.W. 
Works, READING. 


FRANCIS BERRY & SONS, 


SOWERBY BRIDGE, England. 
Established 1862. 
\Makers of all kinds of MACHINE TOOLS 


Look in last and next week's issues for our illustrated 
advertisement. 
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SMOOTH-ON 


TRADE-«MARK 


IRON CEMEN TS 


Make permanent repairs of steam, water, or oil leaks op 
tron and steel castings, boilers, engines, tanks, etc. 


Every engineer and foundryman should 
have a copy of our new 144 page iflus- 
trated instruction book. It is free. 


LARGE STOCKS ON HAND READY 
FOR IMMEDIATE DELIVER* 


LONDON CARDIFF, 
=? A. Pullen & Co., A a? bse . 
58, Harleyford Road. West Bu maa 5 Street 


Vauxhall, S.& 11. 
Buck & Hickman, Ltd. i OKadrow MeLoas 


24 Whitechapel Road, ¥ 08 Main St,  apate on 
ileedonn Taper, SHEFFIBLD, 
r. oar as Consta 
Strand 1 Street. Se Carve Lo 
MANCHESTER, WEsT puomwich 


dons, Lta , th Engineer 
rm _London Road a * Ltd., Han blet We a 


HULL _ BIRMINGHAM. 
J. P. Moffatt, 464, Aniaby Rd aes Clark aad Howard, 


Sole Representatives- 77, Corporation Street. 


WALTER P. NOTCUTT, LTD., 
%, White Street, Moorfields. LONDON, E.C. 











STEAM CRANES 


ELECTRIC CRANES 











Telegrams: “COLES, DERBY.” Telephone: 1266 DERBY. 








HENRY J. COLES, Ld., ceaxe*worxs. Derby. 











Used by the 
Largest Concerns 
at Home and Abroad 





For Planing Machine, ‘athe, 
and all classes of heavy Machine Tool 
Driviig, HENDRYS' new patent 
Flexible construction givesa peculiar 
Elasticity and Spring not faund in 
any other Belting, and which acts 
as a cushion against heavy and 
irregular stresses, and reduce, stretch- 
ing and wear and tear toa minimum, 

The experience of the largest 
concerns at home and aboard proves 
that HENDRYS' new patent Lam- 
inated Leather BELTING permits 
of higher speeds, heavier cuts, steadier 
running, and an all round increase 
of output. Booklet om request. . . 


JAMES HENDRY tro. 
252 Main 8t., Bridgeton, GLASGOW 



































AITRoOoOsST TY LE 
PAINT SPRAYING SYSTEM 


Air Compressors, Exhaust Fans, Reducing Valves, etc. 








THE AIROSTYLE & LITHOS LTD., ENGINEERS, 35, ST. BRIDE STREET, LONDON, E.C. 4. 


| 





J.PARKINSON&SON, 
SHIPLEY, ENGLAND. 














} 
| 





ON WAR OFFICE AND 
ADMIRALTY LISTS. 


CROWN AGENTS FOR THE . 





BOREHOLE 
PUMP. 


WATER SL SUPPLIES 


ARTESIAN WELLS 


For City Offices, Hotels, Laundries, 

Gentlemen's Private Houses and 

Estates, Tanneries, Nurseries, 
Breweries, &c. &c. 


WELL BORING TOOLS & TUBES 


For Testing Ground, Prospectin 
for sare iste seas Holes from 30% 





EXPORT inet cs ALL PARTS OF 
THE WORLD. 


DEEP WELL PUMPS. 


Complete wg Femme and Pumping 
Plants on Hire. 


CONTRACTORS’ & DIAPHRACM 
PUMPS. 


R. RICHARDS . 


Upper Ground Street, 
LONDON. 





CCLCNIES, &c. 














W. SISSON & G0. 


LTD. 
ENGINEERS, 


GLOUCESTER, 


England. 
Tels.: “ Sisson, Gloucester.” 
Cables : Sisson, Gloucester, Eng. 
Tel. No. 57. Code A.B.C. 5th Ed. 





M4KERS OF 
HIGH SPEED ENCLOSED & 
MARINE STEAM ENGINES. 
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WASHED & STERILIZED 





WHITE DUSTERS 


AND 


MUTTON CLOTHS 


of every i as for Cleaning Machinery, &c. &c. 





Any quantity from 1 cwt. delivered immediately from stock. 





‘| 
COLOURED DUSTERS, Ii 


K. CLYNES & SON, 


GARDEN STREET MILLS, LEEDS. 


Telephone } 
Telegrams } 23043 LEEDS. 

















POWER DRIVEN WINCHES 


FOR ALL PURPOSES. 
STEEL ENCASED OR OPEN PROTECTED. SPUR AND WORM GEAR TYPES. 


ELECTRIC HOISTS 


For Handling Materials. AUTOMATIC, SEMI-AUTOMATIC OR HAND CONTROL. 


| CHAMBERS, SCOTT & CO., La., Engineers, Motherwell 








Eee 
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CARELS 


DIESEL AND STEAM 


ENGINES 


Diesel Oil Engines — Drop Valve and Uniflow Steam Engines. 


FOR ALL POWER PURPOSES. 


MINIMUM 
Fuel Consumption. 


MAXIMUM 
Reliability . 


All Communications should be addressed to the London Office 


CARELS DIESEL AND STEAM ENCINES (LONDON), LTD 


(Joint Managing Directors: G. E. HEATH, R. A, SERENA), 


Carlton House, Regent Street, 
LONDON, S.W. 1. 


Telephone : Regent 3484. 
Telegrams : Dieselben, Piccy, London. 














—__—______—— 
-~ 





BROOM & WADE 


PORTABLE 
AiR COMPRESSORS. 
ANY SIZE 
ANY DRIVE 


A RELIABLE OUTFIT 
AT MODERATE FIRST COST 
WITH LOW UPKEEP AND 
HIGHEST EFFICIENCY 


BROOM & WADE, 


LTD., 


* HIGH WYCOMBE: : 








Te STFELCOMPANYorSCOTLAMD? 
lg | 





PROCESS }; > 
% 


al a Ve 


HANCE SC QUARE GLASCOW 


cE Xx 


Manufacturers of 


MILD STEEL Pilates for Shi ips, Boiler and Bridge building, 
ma Zed Bars, Tees, and all forms of Sectional Bars 
equired for constructive purposes 
CASTIN 


S of ail ag and largest sizes for Ship 
Stern Posts, 


Stems, 
chors, Rudders, & 
FORGINGS of every —— cription 
AXLES of highe st quality, to meet requirements of Home and 
Colonial Railways. 
TY RES—Locomotive Carriage and Wagon, to all requirements 
SPECIAL STEEL of all kinds used for constructive a SES, 



























CHAINS, 


Ewart’s Type 
Gray's Style and 
Bushed. 


WHEELS, 


Sprocket and 
Traction in 
= | Cast Iron & Steel. 


BUCKETS, 


| Malleable tror 
| Seamless anc 
| Riveted Stee! 


—— | 
MALLEABLE FOUNDRIES“ 


iy DERBY. 27% 


‘Foun | Derby.” vl De oe 


ELEVATORS & CONVEYORS 


for 


GRAIN, 
COAL, 
AS H, etc. etc. 








HICH GRADE 
MALLEABLE 


CASTINGS. 











DAVY BROS. L'? 


SHEFFIELD. 











ENGINEERS AND 


1 THREE-HIGH FINISHING MILL. 


MODERN ROLLING MILL PLANT. 
MILLS, STEAM-HYDRAULIC AND 
REELING MACHINES. 


COGGING, SECTION AND PLATE 
ELECTRIC SHEARS. HOT SAWS. 


HIGH-SPEED FORGING PRESSES. 
STEEL WORKS MACHINERY. 








Ww. B. BROWN & Co. 
(BANKHALL), Ltd., 
GLOBE WORKS, 


HIGH GRADE 
WIRE ROPES 


for Engineering. 





LIVERPOOL. 
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: EWART 
| CHAINBELT C9 Lt? 
DERBY. ENGLAND. -* 


DRIVE CHAINS & 
ELEVATOR BUCKETS 


Beat ae 4-19) 4 
ARE MADE OF LEYS CELEBRATED 
BLACKHEART MALLEABLE IRON 
‘eles S- 1, 1. [cmmell-i tence). ) 
MAJOR SIR GORDON LEY BART 
DIRECTORS 
E.N .WOOD W HH. ATHERTON 
F ANTON. 











Wis 


SLUICE VALVES 


1} to 50’ Bore. 


ATMOSPHERIC 





DE BERGUE & 60., 


LIMITED, 


MANGA STER. 














MULTIPLE 
PUNCHING 
MACHINES 


for Tank and Gas Producer 
Work. 





PUNCHING & SHEARING MACHINES 


ALLEN’S PATENT 
Pneumatic Riveters. 





“LARRAD” 
LOCK 


PROVED 


the most efficient and reliable 


LOCKNUT 


FOR ALL CLASSES OF ENGINEERING. 
No Bolt Too Large to be Safely Locked. 


Te aT tid 


ADOPTED BY ALL LEADING ENGINEERS. 





EXHAUST, 
REFLUX& FOOTVALVES 


Hamilton Woods& Co. 


LTD. 


SALFORD, 


ATTA 


HOBDELL, WAY « CO., LID., 


124/7, MINORIES, LONDON, E. 1. 


Telegrams: “Hobnails, London.” Telephone: Avenue 3810 


TROP AA A AO 3 








Telephone : 57223 Cent. 








MANCHESTER. 








THOMAS TURTON & SONS 


LIMITED, 
MANUFACTURERS OF 


Crucible Cast Steel « Spring Steel 


STEEL FORGINGS, 
ENGINE, CARRIAGE & WAGON 


SPRINGS. 


CAST STEEL FILES & HAMMERS FOR ENGINEERS | 


SHEAF WORKS, SHEFFIELD. 


London Office; NORFOLK HOUSE, 7, LAURENCE POUNTNEY HILL, E.C. 4. 


for all purposes. 


Jacketed Pans, Condenser Shells, 
Pit Tubs, Stills, Bins, Oil Fuel 
Tanks, Transformer Tanks, and all 
Types of Steel Vessels. » ar bata 


Manufactured by ELECTRIC WELDING. 


ST. GEORGE’S ENGINEERS, LTD.. 
Hulme Hall Road - - - MANCHESTER. 





WATER 


‘TURBINES | 


OF THE MOST EFFICIENT TYPES. 














MODERN 


PELTON WHEELS 


FOR HIGH FALLS. Twin Gunther-Francis Turbine with Oil Governor. 


W. GUNTHER & SONS, “oronam 

































Dec. 30, 1921 





THE ENGINEER 


lxxxvii 








GIANT GRIFFIN MILL. 


40 Inch Die. 24 Inch Roll, 15,000 Ibe. Crushing Effect: 
The Most Up-to-date Machine for Grinding :— 


PORTLAND CEMENT, LIMESTONE, 
BASIC SLAC, PHOSPHATE ROCKS, 
COAL, COKE, ORES (ALL KINDS), 


COAL PULVERIZERS A_ SPECIALITY. 


Requires no auxiliary apparatus for finishing products. 
SATISFACTION GUARANTEED. 
Full particulars on application to— 


BRADLEY PULVERIZER CO., °” Sowscwx.c. « 
OXYGEN 


If you wish to + SK la — . in the use of ¢ — 4 itting and 
the Ox cetyler elding Pr« to the British Oxygen 
Oa Ac BRITISH Oxy GEN Ol “COMPANY have highly. equi “pats 














FOR THE CUTTING & 
WELDING OF METALS. 


- to-date 


factories in all the aaa ish industrial centres, capable of a ducing over 
2,000,000 CUBIC FEET OF —— DAILY. 
: pas —y — + ~~ ae foremost man nufactur ers in G Britain of Oxygen Metal 
ting as, y-Acetylene, Oxy-Hydroger nd Oxy-t noal-Gas Wel iding Blow 
vibe “Frowire Cas, Regula ~ 9% 
For Catalogues and full particulars apply y of the Cox -e 's Works 
Angel R nd. t Fx 9.) Londe 1 Terry Road, Coventry 
XN nine v— 1 .T “> } mae t Ma ok ro! — yo Manchester 
}-- "Ea ch Re weet ill, Polmadie, Glasgow 
lds i ~y N lke Gate, Ne my Kast a ft 
od aa sal! Stree rd Wolvw <=> _— ae _ eet, Sheffield 
I on y hea Ho xkley, Birmingha Bromborough Port, Near Birkenhead 
Kuowsley Road, Boutle Sav “alte: cos. Leeds. 





THE BRITISH OXYGEN CoO., Ltd., 
ANGEL ROAD, UPPER EDMONTON, LONDON, N.i8. 




















WHARF CRANES, 
OVERHEAD TRAVELLERS 


ELECTRIC CRANES LOCO. STEAM CRANES 





JACK’S CRANES. 





All Plugs made to 


STANDARD SIZES: 


lin., ttin., Min., Qin. Gas 
hread. 
THE 


“NATIONAL” 


FUSIBLE PLUGS 


THE MOST 
RELIABLE LOW-WATER SAFEGUARD ON 
THE MARKET. 


SPECIAL PLUGS 
CONSTRUCTED FOR 
HIGH PRESSURES. 


iMtustrated List Post Free 


NATIONAL BOILER AND CENERAL INSURANCE CO., LD., 


St. Mary’s 


Parsonage, MANCHESTER. 


London Office: 60, QUEEN VICTORIA STREET, E.C. 
































ALEXANDER JACK & CO., LTD., Whitegates Eng. Works. MOTHERWELL, Scotland. 


TIP Telegrams: RAILWAY, DARLINGTON. 
MINE 
MAIN LINE 
CONTRACTORS’ | 
London Office— McLACHLAN & CO., LTD., 
10, CANNON STREET, E.C. DARLINGTON. 
RICH, D. BATCHELOR, 





ARTESIAN & CONSULTING WELL ENGINEER 


Established over a Century. 
CONTRACTOR TO ADMIRALTY AND WAR OFFICE. 


WATER SUPPLIES. 


Air Lifts, Steam, Gas, Oil, and Electric Pumps. 
| UNCOMPLETED WORKS UNDERTAKEN 


73, QUEEN VICTORIA ST., LONDON. 
Wires { (forcket Chetan | Artois Works, CHATHAM. 


eee! — 
: 4725 City and Chatham 71. 











PECKETT = SONS, L» 


PECKETT BRISTOL. 


Speciality 
of all Descriptions, and any Size or Gauge. 


FULL PARTICULARS ON APPLICATION. 


BRISTOL. 


LOCOMOTIVES 











HARTNESS 
FLAT TURRET LATHES 
_and AUTOMATIC DIES. 


JONES & LAMSON 
MACHINE CO., 


9 & 10, Water Lane, Queen Victoria Street, 


LONDON, BC. a 


THE FAY | 
AUTOMATIC | 
LATHE. 























Telegrams—*‘ GAS, LEEDS." 


BOILERS. _GAS PLANTS. 





CLAYTON, SON « CO., Lro. 


ties TO H.M. GOVERNMENT. 


—e Office : 


WELDED AND RIVETTED STEEL PIPES. 
TANKS For oit & WATER, &c 
STRUCTURAL STEELWORK | OF EVERY DESCRIPTION. 


MOOR END WORKS, 


HUNSLET, LEEDS. 


~5, VICTORIA STREET, LONDON, S.W, 1. 























THE BRITISH S SIALISTS 


(ON ADMIRALTY WAR DEPT. ANDCOLONIAL LISTS) 


HYDRAULIC LEATHERS 


LIMITED ALTRINCHAM. 


LEATHERS COMPANY 
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. “ AQUATEX” 
The Roof Repairer. 


A plastic compound, easily applied, 
which effects lasting repairs to 
leaky roofs, whether of slate, 
felt, lead, zinc, asphalte, glass, 
stone, etc. 





“ Aquatex” is supplied ready for use, and can be applied with a trowel or putty knife. 


Send for Sample and Prices. 


LONDON : DUNDEE GLASGOW : 
6, Liogd's Avenue, E.C. 18 Blythswood Square 


“A leght roof, whate’er its defects, is b agiekiy put right with * ROR TEX: 























mm, Heywood Aa 
|FRICTION 
AND MODERN 


IMPROVED ¥ 
















SLUTCHES | 
MILLGEARING ; 


- PATENTS 






Success Guaranteed. 


When these Clutches are pao im 
accordance with our recommendat 


ha hesitation : 
shoe ‘ovcetn, heen ene. teeerelp 4 
Heywood & ty oe Clutches in 


ave been giving 


efficient service day in and day out for 


over half a century. 


Catalogue (C22) post free. 


& 
Manchester... 
oome Vetere OD 









T. “A” and type “C” 5 Cah to sre 
hilt es Nein compacted to ‘sndine and. type " te 


Kelvin Engines “= 


With or without Radiator Cooling 
3 to 60 H.P. on Paraffin or Petrol- 


Castleton. ¢ 





—— 





t: 
s 
covering all requirements 








For AiR COMPRESSORS, DYNAMOS, 
PUMPS, HOISTS, and all jobs requiring a 
power unit of absolute dependability. 





Write for Engine Catalogue No. 8. 


The Bergius Launch 
and Engine Co., Ltd., 
254, Dobbies Loan, GLASGOW. 


——— 


Phosphor age Gunmetal & Brass ——s 
HIGH-CLASS STEAM FITTINGS a 
Speciality—SHIPS CK TING “ 




















JOHN M° ROBIE & SONS, greet. 


On Admira one~ CEF 




















A. CCERRS CO.. 


GLASGOW. 














SPRING SAFETY STEAM VALVES 





VALVES. FOR 
STOP VALVES rire. 

FOR DISTRIBUTION 

MARINE BOILERS. VALVE CHESTS. 

















Q> Avimitalty ant War OFfice List 


PEGLER BROS. « GOMPANY tints: 


Telegrams—Gunmetal. Telephone - 380 Central. 
nwolstnn nts 
Woprks— 
Bridgeton Smelting Works 
Fordneuk St. Glasgow. 


MERCHANT ENGINEERS. Tools and Sundry Material. 
BRASS FOUNDERS. Steam and Water Fittings. 
METAL ALLOYERS. Gun, Bush, Yellow, Brazing Metal Ingots. 
ANT'.FRICTION METAL MAKERS. Admiralty and other Specifications 


Buyers of all kinds of Scrap Metals, Brass Borings, etc. 
WRITE FOR LISTS AND CATALOGUES. 


PAINT MIXER 
WEE MAC - - 24 Gals. Capacity, £15 
LITTLE GIANT - 5 ,, % £24, 


Registered Office — 


54, Brown St., Glasgow AL. 


TRADE MARK, 




















Can be taken alongside the job. 
Containers removable and interehangeable. 
Mixing ready in a few minutes. 


“TORRANCE & SONS, L? BITTON. 


Metal -Working Machinery 
and Machine Tools 


Praches 








asi 








Lathes Bending Rolls 
Riveters, etc. 


Planers Machines Bos Mil a 


Write for d di. i 


hd 





JosepnT. a 5 Son a 


BUFFALO CHICAGO, ILL. U.S.A. 
i, = dee Bentley's, Western Union (5 Letter and Universal Editions). 
- area e » Soe 


Busi Rocpaateg Leo C- Sudha, 59 Veena Stee, Londen, S. W. 1, England, 


CHILLED IRON. DREDGER TUMBLERS 


Of all Shapes and Sizes. Unsarpassed for Durability 

Can be supplied Bored ready to receive Shafts, or fitted 
complete with Shafts of highest quality Steel. 

Large numbers of our Chilled Iron Tumblers are in use in 
Dredgers in the Suez Canal and elsewhere. 

DREDCER LADDER ROLLERS & BUSHES 

Capstan Heads, Sheaves, &c. &c. Propellers in Specia 

Toughened Iron. Chilled Iron Fire-bars Corrugated or Plain 


MILLER & C0., LTD., tonpon ro. FouNDRY, EDINBURGH 


Cotte and Velrashie Addreas—'' Miller. patemmnteccetl 


Established 1842 
NEW YORK 


























oa 


SOCIETA 
per Costruzioni Meecaniche. 


SHARE CAPITAL, It. £100,000,000. 


ITALIANA ERNESTO BREDA, 
MILANO (Italy). 


6600 OPERATIVES. 

STEAM & 
= ELECTRIC 
L . LOCO 
| BAILWAY & 

TRAMWAY 

ROLLING 
STOCK, 
PORTABLE & 
THRASHING 
ENGINES. 


ROAD 
ROLLERS. 
&c. &c. 


OLD ESTABLISHED FIRM. 





en a 

























SMITH Bs, COCKS & VALVES 








































































—— 
—— 








MANUFACTURERS vere. fa FOR 
LU RATED 
nc eg ee CATALOGUE AND 
al . aliens SEND US YOUR 
every 
ie oe ENQUIRIES 
74 YEARS. Asrextion P ; 
SHITH BROS. QGo (Uyeon) 18d, Notingham. Rs Was 
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N easential for 
rapidly cutting 
through a 12in. by 





A 


belt or chain. T' 


rift 


London, 
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High Speed 


Friction Sawing Machine 





teel Works, Shipyards, Structural Buildera, éc., 
kinds of Steel Sections. Only 25 seconds poDF yk 
3}in. channel, and finishing off in such a clean manner 


the material can be used right away for structural work of the highest 


. In the construction af the machine the saw ie mounted direct on the 
tor spindle, thus giving a vast saving in power and upkeep over those driven 
or 


Hand Gear has proved itself much superior to any other 


he 
of feed gear.— Mechanical, Electric or Pneumatic. 


Purther porticulars on application 


Clifton 2 Raird 


Empress Works, Johnstone, Scotland. 


Branch Offices 


Associated British Machine Tool Makers, Ltd., 


Birmingham, Manchester, Newcastle, 
Bristol, Sheffield, Leeds, Ete. 


















= a NT Ee 





















Look to your Roofs ! 


© Are they being damaged 
by condensed water from a 
steam discharge? 


@ All atmospheric exhaust 
pipes should be fitted with 
a Sturtevant Exhaust Head 
—a simple device that 
removes all the moisture 
from the steam without 
creating any back pressure. 
Neglect of this elementary 
precaution may cause endless 
expense in repairs to roofs 
and walls. 


Write for descriptive leaflet 
“ E. 1181." 











Engineering Company, Ltd.. 
C 147, Queen Victoria Street, London. L 
































yyy F. WIGGINS & SONS. 
wee 





102, 103, and 104, Minories, LONDON. 








ee 

















| 
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HAND-POWER 
JIB-GRANES 


WHARF TYPE 


INustration shows the cheaper design 
of this type crane, fitted with steel 
tubular jib. It may be had with 
wood jib if preferred. 


We make a more expensive design, 
having braced steel jib and side- 
plates reinforced with steel angles. 
Fitted with slewing gear if desired. 


HOLT & 
WILLETTS 


LION WORKS, 


CRADLEY HEATH. 


WRITE 


FOR 


LISTS. 













Telephones 


& Exchange Equipment 


for FACTORIES, MINES, RAIL- 
WAYS, OFFICES, SHIPS, etc. 


Efficiency under all conditions 1s essential 
in a Telephone system. Instal Ericsson 
material and ensure maximum. reliability. 







Illustrated Lists 
on application. 









THE BRITISH LM. 
‘ERICSSON MFG. CO.., Ltd.., 


60, Lincoln's Inn Fields, 
Lendon, W.C. 2. 


Works - BEESTON, NOTTS. 


5 ra. vo Ericsson, Holb.. London 
elephones 5340 Holborn (2 lines) 
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HIGH EFFICIENCY 


WoR”M 
GEARS 


DELIVERY FROM STOCK. 


HENRY WALLWORK & CO., Lid., Manchester. 














SHAFTING 


In Mild Steel, highly polished, 
supplied for every requirement, 
together with all kinds of 
Couplings, Bearings & Pulleys 


F. WIGGLESWORTH 
& Co., Ltd., 


Shipley. 








PURNBULI 
SAFETY. STOLE 
CHECK SLUICE 


 WALVES 


end 
ALEX. TURNBULL & CO &C? 179: 
GLASGOW. 











LANCASHIRE, CORNISH & MULTITUBULAR 


BOILERS. 


WM. WILSON and Co. 
Lilybank Boller Works, Glasgow. 


HENRY WOOD & CO., Ltd., 
SALTNEY, near CHESTER, 
Chain & Anchor peonnpempemeed 
Large Moorings a Speciality. 


FORGINGS, CRANE CHAIN, CHAIN SLINGS, &c. 











BEVEL GEAR CUTTING SPECIALISTS 
Accurate Bevel Gears Cut on Your Own Bianks. 
LOW PRICES. QUICK DELIVERY. 


H. WOOLLACOTT & CO., 


Worsley Gear Works, Hulme, Manchester. 
















Pleasant, 
WANDSWORTH, 
LONDON, S W. 18. 
*hone : Putney 2353. 











WE BUILD OF STEEL——All Styles 


of plate and structural = 
should write or our r terms. Catalogue 
No. 10 wast on request. 


HORTON STEEL WORKS, Limited, 
Formerly Canadian Chicago Bridge & Iron Company, Ltd., 


Bridgeport, Ontario, Canada. (nble Add. : “ Chibridge.” 
HORTON. = 


DAVIE & HORNE, Engineers, 


Johnstone Engine Works, a 
Johnstone, near Glasdow. 
MAKERS OF 
Condensing Plants, Distilling Plants, Evapora- 
tors, Feed W Water Heaters and Filters, Pumps. 
Offiee . . 4, HOPE STREET, GLASGOW. 
Telegraphic Address: Evaporator, Johnstone. 

See Illustrated Advert. in issue 21st of October. 


Spe 
es coe 


BOILER COVERINGS. 
96°/. SAVING. 



























Pure 
Water 
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STRUGTURAL STEELWORK 


| BRIDGES, PIERS, VIADUCTS, 
ROOFS, CRANES, STEEL and CL. 
TANKS, GASWORKS PLANT, 
PRESSED STEEL FLOORING, 
RIVETED STEEL PIPES, 
ETC. 

















CALNE VIADUCT. G.W.Ry 


175ft. SPAN 








Head Offices & Works 


TIPTON, STAFFORDSHIRE. 


London Office 
11, VICTORIA STREET, S.W. 


Telegrams 
HORSELEY, TIPTON. 


Telephone: 107 TIPTON. 
THE ..- 


HORSELEY BRIDGE « ENGINEERING Co. Ld. 












r.% 
COMPLETE HYDRO-ELECTRIO EQUIPMENT. 











Univessa On Passevas Gov BRyons 
Old Turbines other makers fitted with new Buck 
Benger bn. 6 . a sd <Eiichaney rosaatly gus, ranteed: 
h June, } 
SALTERNS, LTD.. Turbine Manufacturers, 
RKSTONE, DORSET, ENGLAND ms | 











HaHWORTHY 


PUMPS 
AIR COMPRESSORS. OIL ENGINES 


THE a ye Y SOEERINS fe» Lia 
oria Street. 






































—Drewry — 
RAILWAY MOTOR CARS. 


Silver Medal, Franco-British Exhibition, London, 1908. 


- Gold Medals, International Railway Exhibition, Buenos Aires, 1910. 





Light Tramcar seating 34 Passengers. 


Fully reversible with control at both ends. 


DREWRY CARS ARE BRITISH-BUILT THROUGHOUT 
UPWARDS OF 140 RAILWAYS IN ALL PARTS OF THE WORLD. 


INTERNAL COMBUSTION PASSENGER and 








INSPECTION CARS FROM 414.P. to 0 H.-P. 





Write fer Illustrated Catalogue and particulars te 


Larger Cars on bogies also supplied. 
AND HAVE BEEN SUPPLIED TO 


THE DREWRY CAR CO., LTD., 


16, RIVER PLATE HOUSE, SOUTH PLACE, LONDON, E.C. 


Telegrams—‘' Evranvaecs, Loxvon.” 








a 


Telephene—456 Lonvon Wat Werks: BURTON-ON-TRENT. 





GROVER SPRING WASHERS 


ee 


WHY WASTE TIME AND MONEY ON 
FITTING PINS AND CASTLE NUTS? 


WHEN 
Spring 


=, GROVER 25 ns 





SUTCLIFFE BROS. 
& BRYCE, Ld. 


ATLAS WORKS, GODLEY, | 


Nr. MANCHESTER | 
Telephone: —70 Hyde. 
I. »ndon Works— 
SEAL WHARF, STRATFORD, E. 15. 


Telephone :~—2187? Broadway. 


a 





WASHERS 


Serve the Same Purpose at 

HALF THE COST 
BUT BEWARE OF IMITATIONS. 

THE GENUINE ARTICLE IS MANUFACTURED ONLY BY 


GROVER « CO., 





TD., Britannia Works, Carpenters Rd., 
Stratford LONDON, E. 15. 














OO 








“RAPID” 
| ELECTRO-MAGNETIC SEPARATORS 
and GRINDING CHUCKS. 








RAPID MAGNETTING MACHINE Co., i 


40, Magnet Works, Lombard Street 
BIRMINGHAM 





THE ROBSON 
GAS and OIL ENGINES 
PRODUCER GAS PLANTS. 


SOLE MAKERS: 


JOHN ROBSON (Shipley) LTD., SHIPLEY, YORKS 


‘See illustrated advt. last and next week's issues 











CRANES 
Derrick & Overhead Travelling Cranes 


Worked by Hand, Power and Electric. 


JOHN SMITH (Keighley), | LTD. 


See last week's advertisement page 89. 


























for Engine Work. 






Mills Keys, Pins, Cotters, &c., 
are standard in progressive 
engine shops. They are all 
made true to size and are well 
finished 


We carry all sizes in stock and 
can deliver NOW 





Write for our lists 


Bxors of, at 
Jas, Mills, Limited, 
Bredbury; Stockport. 
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Thiccetmetad NRacerwintive Tice free on application. 
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WE claim, and not without justification, thatour WetAir Filters 
p are safer than any,washer of the film type. They are eminently 
— for Motors, Air Compressors, Air Cooled Transfo mers, the 
Ventilation of Buildings, &c. Theypurify and cool the air bydirect 
contact with water in an atomized state. The Gear Tron Casine 
with which they are fitted gives them extremely long life and is 
» chemical action as compared with steel casing. 
THE PREMIER COOLER AND 
ENGINEERING COMPANY LTD., 
Station Works, Shalford (Near Guildford), Surrey. 


Telegrams: © Precooler, Shalford Telephone : Shalford 27 


impers 10us * 


ee iad tae dls can ee ot wl 

















Telephone No :— 
704 Pexp.erox, 


imo ** The Lancaster” 


(R.T.M.) 


METALLIC 


For PISTON:RODS ano VALVE SPINDLES. 





FOR ALL PRESSURES, SPEEDS, AND SUPERHEATS. 


Descriptive Circular Post Free on Application. 


FIRST ORDERS ALWAYS “ON APPROVAL.” 





LANCASTER & TONGE, LTD., 


Sole Makers of “ The Lancaster '' Steam Traps, Pistons, Limit Piston Rings, 
Steam Dryers, Machine Moulded Wheels, &c 


PENDLETON, MANCHESTER. 

















GRAFTON &CO. 


CONTRACTORS TO H.M. GOVERNMENT. 
ATLAS WORKS, 


BEDFORD 


GRArTON BEDFORD 


Illustrated Descriptive List free on application. 


SILVER MEDAL, eos Exhibition, 
GOLD MEDAL, PARIS, 1900 
GRAND PRIX & GOLD MEDAL, Franco-British Exhibition, London, 
GRAND PRIX 


Buenos Aires Exhibition. 1910. 


. 








CONTRACTORS TO THE BRITISH GOVERNMENT. 


Telegrams : Te : 
“SHIPYARDS, CHEPSTOW.” CHEPSTOW 77 & 78 (2 lines). 


—_ you place your orders in, our 
hands you can be sure of first class 
wear quality. We can eliminate guesswork, 
and GIVE you what you want in our scope 
of operations 

If you want quality 
quickly, please send us your samples or prints, 
and ask us to quote. Will you ask us 
to quote ? 
HERBERT TERRY & SONS, LTD., 

Manufacturers REDDITCH, Eng. 

. 1855. 


im any quantity— 


For professional, 
business, or private use, 
Terry's 
Folding Lever 

Letter Clips — 


L 


\l 


=== 


BUILDERS OF ALL CLASSES OF 


Merchant and Oil Tank Steamers. | 


CAISSONS, BARGES & TUGS. | 
10 BUILDING BERTHS up to 500ft. Holds all ids of papers compactly and fe 


May be a na or making a 
Head Office and Works: | convenient and meet bundle of that stuff a man 
CHEPSTOW, MON. 


| carries in his pocket it is excellent. 
London Office: 77, Gracechurch Street, London, E.C. 3. 


Midget, Zin. long, din. gap . 
Telegrams *““NAwkkoWRA, Stock, Lompox.” London Telephone: Avexur 3094. 


_qyonmoUTH SHIPBUILDING: Gop) ow 


Make tool racks of your own. 
and tempered 


+ long, jin. gap 
hardened 

STEEL Cis 3/- dozen, with screws, 

subject. 


—I fin. long, Sin. gap . 
ty long,.lin. gap... 4/- doz 


rs, Cycle Agents &c Carriage forward, 





From Stati s,1r ri 





THE ENGINPE DRE. 80, 192) 
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COPPER S MELE 








Waste-Heat 
Recovery Plant. 


Send _ _— aiid jor 
«Pin red Bo her 


7 


THE STANDARD FIRST rw 1882 
MACHINE GREASE POREMOST EVER SINCE 


% 


SPENCER: Bpeecdlbeg. LTb.. 
Parliament Mans, Victoria Street. S.W. 1 


Ay AS a, 





RS 
5 


Tel.: Fishponds 116. Teleg.: Sweet, Fishponds, Bristo 


w, 
a“ / 
f 
\ A 
A 


STEEL ROOF PRINCIPALS 
20 to 50 Feet Span. 
Prompt | Deliveries from Stock Materials. 


E. W. SWEET & Co., “Ltd., "Fishpeads, Bristol. 


Also mies if Ex, a Su sion Brice. 
tee! Bi peasan, Didowe: & 


STEVENSONS, 
PRESTON: 

IRON AND STEEL 
CASTING LADLES 
ELEVATORS & 
CONVEYORS. 

S.S.STOTT & CO., ; 
Engineers, HASLINGDEN. 

dno Whstrated Adrorttontiival Wh:tedl tied « Vilied ANN SS 

SUPERHEATERS *°5 Ae yrs° > Cy keer ny ne 


oS eS MWIMZERSY 


See Advt.—“‘Engineer ’’— December 23. 
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SOLE MAKERS 36 VICTORIA ST 


TRIER BROS, L™ WESTMINSTER S$.W.1 
LONDON WORKS CAMBERWELL S$. E.5 
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LOUDON BROTHERS, LTD., 


JOHNSTONE. 
Makers of Highest Class Machine Tools. 








See illustrated advertisement issue of December 2 














Telephone 185. “PREMIER ” Telepho 


NON- CONDUCTING COMPOSITION. 


Hor lipiers, Gtense Pipes, Pans, Heaters, Peed. st Bi RMINGHAM BAT T Pio WM FTAL cor TD 
JOHN FLEWITT. 719 aly t Er Ss 


Established 
394 


hs saints es here 6 ‘ BRASS & COPPER Af ‘3 ee ncHAN 


Fossil Meal, &c 


WIRE. SHEETS — F7 SEAMLESS & BRAZED 
re BRAS a 4 FOR soles 5 Beisers ad 
\ *venharractinn: ADDRESS: ame Z es CONDE 


Rogers McGown & Co., 4, Livesey Rd., Manchester <— 








GEAR 
CUTTING. 
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—§ { THE YORKSHIRE COPPER WORKS, LTD. 
LEEDS. Covas { 4 B.C.” (th and Sth Editions), Lieber. Seote, 
BRASS Tru BE s Truss. 
% Speciality: Deliveries from Stock” a ee Oe an ” Sole Makers “ BEMAL ” Brass Condenser Tubes. __ J 














The Mitchell Conveyor & Transporter Co., Ltd., a ttle A 
CONTRACTING ENGINEERS. ~DRUMMOND LATHES 


Designers and Builders of all Classes of Handling Machinery, 
Atlantic House, 45-50, Holborn Viaduct - - London, E.C. 1. J ee se 
7 i RACO, CENT, LONDON. tr " RN a DRUMMOND BROS., LTD., RHIDE WORKS, near GUILDFORD. 

















ee 


Motors and Dynamos 


for all conditions of service 


We manufacture these machines in various The machines are first-class in design and 
types to suit all conditions of service. construction and embody many special features 
which help to give reliability and lengthen the 
life of the machine. 











For every situation we can offer you a machine 
that will give entire satisfaction. 







Our prices are reasonable, and we cai give 
early delivery. 





Our twenty years’ experience in the manufacture 
of motors and dynamos enables us to offer the 
right type for the job. 







May we quote you? 












“Magnet, Manchester. 7094 Central. 
* Orders, Cannon, London. 5370 City 










OPENSHAW : 
Manchester, England. 
London. 49 Queen Victoria Street. EC 
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AUCTIONS 





FULLER, HORSEY 
SONS anp CASSELL. 


ESTABLISHED IN BILLITER SQUARE IN 1807 
li, BILLITER-SQUARE, E.C.3. 


MECHANICAL AUCTIONEERS, 
SURVEYORS AND VALUERS 


OF 


MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, &c. 


FIRE LOSS ASSESSORS 


NOTE.—A STAFF OF SPECIALISTS attends 
to the requirements of Manufacturers seeking 
New Works or Work Sites and a 


REGISTER OF VACANT FACTORIES 
will be forwarded free on spplication. 


a « 


BY DIRECTION OF THE DISPOSAL BOARD. 
SALE BY AUCTION 
in Lots of 


PLANT, MACHINERY, 


ELECTRICAL EQUIPMENT, OFFICE 
FURNITURE, &c., 

At-C.S.. DEPOT 1208, QUEEN'S DRIVE, 
WALTON, LIVERPOOE: 

C.S. DEPOT 40, BIRKENHEAD, BAST and 
WEST BLOAT \DOCK-ROAD, BIR- 
KENHEAD. 

H.M. FACTORY, ELLESMERE PORT, 
CHESHIRBS, and at 

THE PETROGRAD WAREHOUSE, PORT 
OF MANCHESTER WAREHOUSES, 
TRAFFORD PARK, MANCHESTER. 

On JANUARY 9th and FOLLOWING 
DAYS, 
at.11.a.m. precisely each day, including - 


2 ER-HEAD ELECTRIC CRANES. oe 
2 ee 2 FOUR SPINDLE 





with Motors, by yee ; 

~. > EY AUTOMATICS ; 30 ROLLER DRYERS, 
Bentley and Jackson, pes: ; 6 BOILER 

STORAGE es Se boiler’ tybe. 20m. by 

7ft.; M.S 5, pressure and vacuum, by 

Banks, + oMdbury ; Vertical Steam-driven ** Edwards ”* p me gy HE, frm name of Jobn Dunn and 

a> PUMP; 2 PRESSURE GAS PRODUCERS, The subjects include $ t Slipways with s 
pacity 10 ‘tons per 24 hours ; Enclosed STEEL plant capable patent 81 i one tere 7 

COAL SELEY ATOR ; VERTICAL avin => drifters a year each. splendidly equipped Engineering 

Zim. by din. ay aon belts Pek 290 Volts | ane < Ww both th the most 

sPiAM —— "PLEX HORIZONTAL AIR OMPS | UP-to- moqhinery. electrically driven and lighted 

and JET CONDENSERS, by Pearn; FIVE-THROW throug aye, Legs on quay, capable of 

uy IMP. ‘ : 

LATOR ; HYDRAL 00 HLF. eal mare. beld om lease from the isin and 

DIESEL ENGINES; ELECTRICAL DRIVEN ¢ | Feu property, one-half of which recently rebuilt. is 

: Ts as foundry (iron and brass 


direct ores to 130 


; lectite Motor HOISTS. . ; 
} ton: 2 530 LP. DIESEL ENGINES ; SENSITIVE x Saad tee ee Re leetricaliy driven and 
* BILLING er JHINES ; POWER HACK SAW ; . -_ > in first-class condition for carrying 
ENBIGH ILLING "MACHINE ; 3 BALING 
tESSES . 96 12hin, Centre LATHES ; Single-phase on a lucrative trade and are a desirable proposition. 
lgnmersed TRANSFORMERS ; 25 ELECTRIC | ,, “Uhh” tntance to Mr FRED, A. KITSON. 
YPORS, A.C. and D.C., from 5 to 400 H.P.; Twin- 
iinder Dryer; Tip Wagons, Rotor Pumps, Thread + Accountant, Elgin, or 123;, aten x 
(Ming Mac Vertical Fabrie Testing M rdeen 
th Testi 1 _— Ww — ou — 
e u . 

Teanieed AMO Brea “water Bence, Wi ESSRS. JOSEPH ES and SONS, Lid., of 
.terial; 30in. Rit. & b . gon Co me be Ad. ig moving etected new 
: saw wi r win &@ po 
Sees Si SichTERres for FLAME PROTECTORS | to for the SALE by’ private treaty of their 

ter 


without air bottles and hers. by Ruston, Proctor and 


. Ltd.; PLANO MILLING MACHINE, by Kendal 
nd Gent (new) ; COPPER COVERED CABLE, 11 
(new); FRICTION PRESSES, by Taylor aed 

‘ (new); 4 Ton STEAM HAMMER, by B. and 
; 38 ANELS (new) ; tS § 

fUR_ for brgsEL OLL ENGINE 16 EIVER 
PY LINING itney: 6 


MACHINES, by_ Pratt “and 
TING SETS. 
>HCENIX MOTORS, and numerous other effects. 
PRICE FU RNITURE, soprigtins < aeren og 
Ts vies. Lined Top Tables, 
(ard Index Cabinets. 118 Hardwood Chairs. ‘11 Arm 
Chairs, 28 Deal Forms, Double Desk, 5f{t. by 5ft.. 
ORDER OF oo eT Depot 1208. wiliad’ 
“dary Oth, 1922; 40, Birkenhead, 
Je ~ 10th and llth ; ats Faetory, Ellesmere 
a January 12th ; Port of Manchester, Warehouse, 
afford Park, January 13th. 


On view January 2nd and following days, 
om Nine till Four each day. 
ADMISSION BY CATALOGUE ONLY. 


F - " garther pestioulens and catalogues apply to the 
ctioneers, 


PRICE is. 


Hindle and Son, F.A.L, 
* 27, London-street, Southport (Tel. 280); 17a 
hh Castle-street, Liverpool; and Duke-street. 
aby. 6965 





agshaw’s Wrought Iron Pulleys, 
as used in Government Departments, are the 

it, cheapest. and best in the market. Quick 
FRICTION CLUTCHES ay all 


delivery given. Also 
ey SHAFTING, WHEELS, and PEDE 


TALS 
t fre.—J. BAGSHAW and SONS Ltd., Engineers, 
Batley. Yorkshire. 
— Eleetric;. Steam, 


(Wranes. 
HYDRAULIC AND HAND, 
of al) types and sizes. 


GEORGE RUSSELL AND 0O., LTD, 
Motherwell, near Glasgow, Spl axi78 


YARROW PATENT 
WATER-TUBE BOILERS, 


PLANT, 


J. E. WOOD & CO, 


CONSULTING ENGINEERS, 


VALUERS 


AUCTIONEERS 


or 
ENGINEERING WORKS, 
MACHINERY, STOCK, 
AND INDUSTRIAL PROPERTY, 


Fulwood House, Holbom, 


London, W.C. 1. 


BRANCH OFFICES : 


ll, Whitehorse same. ro Street, 
South Norwood, ottingham. 
London. Tel. : 2094, 
"Phone : Chancery 7080 and 7081. 
Telegrams; Survalauct, Holb,, London, 





By AUCTION, 
on 


as 


Convenient 
Station (G.W.R.), 


CO.. St. Stephen-street, Bristol. 
ms amy 


Hills, Parker, May & Rowden, 


27, MADDOX-STREET, LONDON, 


at the GRAND HOTEL, BuIsTor, 
A JANUARY 12th, } 


Y¥ 
at Three o'clock. 


FREEHOLD WITH POSSESSION, 


FACTORY PREMISES, 


MIVART-STREET, EASTVILLE, BRISTOL. 
basemen 


two upper floors. 


200ft.. and to Cato- 
floor area about 42,000 
Together with extensive building ‘suit- 


yard and ry dock. 


‘position, close 


‘with Messrs. ED. 


. Fletcher oe 


Full particulars of the 


Parker, “May 4 & Rowden, 


Maddox-street, London, W. 


Stapleton-road 
PARKER and 


Seti tors, Messrs. 
bam. 


6997 T 





of pork 
suceessful 


BUSINESSES and PREMISES 


Per Gaia, ed 








Fo SLIPWAYS. |. ENGINEERING WORKS. 
FOUNDRY. Se FOR DISPOSAL by Private 
Tender, as a soing < =" owing to continued illngs 
well-known 
SINESS of MARINE. EN 
stip OWNERS. and FRONFOUNDERS ate on at 


and highly 
GINEERS, 





been left 


itd. 


the main line shafting, pulleys, couplings, &c., 
in position and may be taken over if 
required by intending peers. as also the electric 
cranes, power plant, y be inspected and 
= particulars obtained | from JOSPEH wes 2 and 
ONS. Belle Vue Works, Wakefield I 


rising thoroughly modern 
hops, 


shops, 
well- 


tting 
+ and also 


roperty may be sold in 





» 


ing over 14,000 


Lyons, France. 


TICE.—FOR SALE In Toto or or aan 
ANICAL heen ane cy, FOUNDR 


MECH.- 
extend- 
site only, 


square Tr ground 
tram station. — Write, BOISSAT, as, Rue a7 1" 





divided into 


floor. Electric 
DANIEL 


Frederick’ s-place, 


WATNEY 


large Compartments, Stores, 

Rooms, Gallery, Offices, lames, &c.. 
Main drainage.—Apply to 
and SONS, |< om &c., 


light. 
Old Jewry, E.C. 


TO BE LET OR SOLD, 


‘PACIOUS PREMISES in WESTBOURNE-GROVE. 
known as No. 44a, “ THE INTERNATIONAL 
HALL,” suitable for or exhibition pur- 


PD ses 
GROUND AREA ABOUT 7250 SQUARE FEET, 
Main Hall with Arcade ay = several 


also 8 Good 
on the first 


4a, 





Wick ( 





ngbam 
Batra grt 


Tre Hunslet 1 


Aa., Rosine, Leeds 
ioe fifune Advt. last and next 


Plans J Designers 
jaws and Conveying Machi- 


———E— = 


OOOMOTIVES. 
ne Co., 
Phone No, 20,877 (3 ta 
week. 


News Conv mveyor C Co. , Ltd., Smeth- 
Midland Engineering 


and 
Plante. 
BES30 


Ltd, 


—_ —— 








R HIRE, 





Messrs. Yarrow undertake the PRESSING AND MACHIN- 
ING of the various 


Foreign Firms not having the 


YARROW & CO., Ltd., Scotstoun, Glasgow. | 


REPAIRS ON PACIFIC COAST. 
YARROW S, Ltd, Victoria, British Columbia. , j 
Shipwullders, Ship Repairers, and Engineers. 


for Contracto 
— —_ RICHA 
don, 8.E. 


Telepbone No. 


EDS aud CO., 


yore and W. pi ocnae TOOLS 
Deep Wi c., 


2in. to 24in. 


phat Ground — 





708 
ow 


= m 8 


SALE or HI 
go S00 AT 
to 40 
UMPS, wacHitN 


roneons LD bie ag 
Ww. t “awS and my 
Co. PBel., 


aol nm 





ELECTRIC M peeroRs trem 


"PORTABLE STEAM 


STEAM B 
TOOLS 





< or 
a7. eucen" 


GINES 
OILERS, Cha, 


Fs ug © 
Victorte-strest, 
_—S 


a 
HENRY BUTCHER 
& CO. 


‘. AUCTIONEERS 
VALUERS & SURVEYORS 


ENGINEERING & 
ALLIED TRADES 


INDUSTRIAL PROPERTY 
AGENTS. 








Reginw | of: Enea Warehouses, etc.. will be 


arded free, on application to :— 
63 & 64, Chancery Lane, LONDON, W.C. 2. 


ELLIS & SONS, 


AUCTIONEERS & VALUERS 





(Industrial Department), 

21, SPRING GARDENS, 
MANCHESTER, 
Specialise in 
SALES & VALUATIONS 
OF 
MILLS WORKS, QUARRIES, 
COLLIERIES, . SHIPYARDS, 
AND 


INDUSTRIAL. PROPERTIES. 


Telegrams: ‘ Covenant.” 
And at 
LONDON, CARLISLE, LIVERPOOL, 
ALTRINCHAM, SOUTHPORT, Ero. 


Phone: City 6270. 





ENGINEERS’ LOOSE TOOLS. 


WE HAVE SPECIALISED IN 


THE VALUATION 
OF THESE FOR FORTY YEARS. 


BROMHEAD & & CO. 
30-32, Lodgate Hill, Lend EC. 4 


R. Heber Radford, Son & Squire, 





ENGINEERING, IRON AND STEEL WORKS 
VALUERS, 

CONSULTING ERS, REFEREES aND 
BITRATORS. 


Established over 
15, ST. JAMES’ ROW y° SaEPFIFLD. 
- Radiord, Shetield. Telephone 425 





AUGUSTIN NORMAND, 


Chantiers 
. ae Perrey, LE HAVRE ToAe 
67, one du 
DESTROYE DO BOATS, YACH 
oe BOATS, At and SUBMERS 
BO NO AND’S PATE 


RM maa oi TUBE") 
BoLEks. COAL or OIL HEA G DIESEL 
OIL ENGINES. BKSUS 


BUCKTON TOOLS 


See Illustrated Advt., December 23rd, page 99. 





CAMMELL LAIRD & CO., LTD., 
SHEFFIELD & BIRKENHEAD, 
Steel Manuf Engineers. 





‘ers, P 


London Office : 
3, CENTRAL ate — WESTMINSTER, 
8.W. 


WHEATLEY KIRK, 
PRICE & CO. 


(Established 1850) 


VALUERS 


AND 


AUCTIONEERS 


ENGINEERING WORKS, 
PLANT, MACHINERY, anv STOCK, 
46, WATLING STREET, LONDON, E.C.4. 


26, CoLLinewoon Striem 
NEWCASTLB-ON-TY> & 


at each address. 


16, ALagar Squara, 
MANCHESTER. 


' 


and Tel 





JOHN H. WILSON & 00 


Heap Orrice and Works: 
Docx Roan, 


Birkenhead. 


STEAM & ELECTRIC 
CRANES. 


5 TONS ve to 20" TONS 
LOCOMOTIVE» SHUNTING CRANES. 
EXCAVATORS. CRANE<NAVVIES, GRABS 
CONCRETE-MIXERS. 

SHIPS’ WINDLASSES, WINCHES, and 
DECK MACHINERY. 

List of Standard Sizes om Application. 
LONDON OFFICE : 

15, VICTORIA STREET, S.W. 1. 
om page 4) of this issue. 














A Ad ‘ 
Agver 


HARPER. PHILLIPS, Ltd. 
GRIMSBY. 


CASTINGS 


To 10 TONS. GREEN LOAM or DRY. 
a.a0 DIE CABPUNDR: 





CONTRACTS. 
Manufacture of Machinery or Components 


to Customers’ drawings and... instructions. 
We w the above and 
shall be to quote you. 
JOHN M. anon & CO. 
King’s Works > : ABERDEEN. 


LONDON . Ww. 
MANCHESTER - 33, King Street 
Birmingham, Glasgow, | Neweastle-on- Tyne, Sheffield 


a a | 


_ HARPERS LIMITED. 
“MOWAT” FRICTION CLUTCH 


See page xxiv last vou. 


INCE FORGECO.,Lep., WIGAN 


Hammered or Hydraulic Pressed 


FORGINGS 


08 ope pet, Mit pr tetined 


STONE BREAKERS. 


BAXTER'S PATENTS ARE THE BROT. 
W. M BAXTER 14. LEEDS 


"TANK LOCOMOTIVES. 


SPECIFICATION and WORKMANSHIP EQUAL TO 
MAIN LINE LOCOMOTIVES. 
R.and W. ee LESLIE and CO., Ltd, 











— 











See last week’s and next week's advertisement, 


CAMPBELLS & HUNTER, LD. 


SPECIALISTS IN 





TAYLOR & CHALLEN 
PRESSES 


TAYLOR & CHALLEN, Léd., Engineers, 


Seo Full-page Advert.. page 8, December 9ib. 


———=_ 4 





DRILLING AND BORING 
MACHINERY 


For Engine Works and Boiler Shops. 
DOLPHIN FUUNDRY, LEEDS 











LOAM, DRY & GREEN 


CASTINGS 


cre Lai 


GEORGE WAILES & CO., 








to 2O tons 
BRADLEY’S FOUNDRY, 











RUSTON & HORNSBY, Ltd, NEWARK. 








